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FOREWORD 


Y ou areebout to start on an intensive course of training leading to 
your becoming a Certified Friden Service Technician. Your success, 
the success of your employer and the acceptance and use of Friden 
Calculating Machines in your territory defend to a very large degree 
unon the ouality of technical service you render. However, in addi¬ 
tion to rendering technical service, your responsibility to your 
emoloyer and the Friden Calculating Machine, Co., Inc,, entails 
far more than your ability to maintain Friden Calculators in peak 
operating condition. 

Vour oersonal success as a Friden Service Technician will depend on 
your ability to install confidence by your appearance, conduct, 
consideration and loyalty to your Company, as well as by your tech¬ 
nical skill and ability to diagnose and permanently repair Friden 
Calculators in need of technical attention. 

Friden Calculating Machines are highly specialized mechanisms. 

They are well designed and accurately manufactured, when properly 
adjusted and periodically inspected, they will give years of 
trouble-free service. If you diligently apply yourself you should 
have no trouble in learning the principles of operation, adjustment 
care and maintenance of Friden Calculators. 

In your course of training do not hesitate to ask questions at any 
time. Do not proceed to the next phase of your work until you are 
absolutely sure that you have mastered the phase on which you are 
presently working. No one will censure you for asking questions. 

In fact, your instructors will expect and welcome them. 

The following pages are filled with good advice. They are frank 
and straight-forward. If you follow the advice and principles 
they advocate, you will find happiness in your hew found work 
and, be proud of yourself and your profession. 
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This schedule is based on a fourteen week period of a ttendance and is 
a rather tight schedule; therefore there cannot be much lost time 
throughout the course. 

v ou are a class of ONE, interested only in your OWN progress. You 
are graded on your ability tc follow instructions, your initiative, 
discipline and mental ability for mechanical reasoning. The first 
few weeks are probationary period during which time your fitness 
for the work will be passed on by the Service Training, Center 
Instructor. 


The Service Manuals are for your use and may bo. taken cut for study, 
^lease do not mark in them or misuse them, for others must refer to 
these manuals, too. This manual is yours for the purpose of learn¬ 
ing everything between the covers, for making notes, for describing 
mechanical theory and operation. 

Feel free to ask questions at any time. If it is necessary to ask 
the same question several times, DO CO, We want you to understand 
the nroblem in question. At any time during an explanation b^ the 
instructors you do not quite understand, do not say you do when 
asked. Let the instructor know so he may straighten you out. 

We suggest you take notes and more notes. We suggest you make note 
of any part of the course that is difficult for you, so you may 
review it. A part of the course that is difficult to grasp at 
first is easily skipned by, 

1 

We trust you recognize the fact that to accomplish what is out¬ 
lined and to have a good working knowledge of the machine when 
you leave, that it will be necessary for you to study in your 
own time. Y our hone work assignment is the material you have 
covered during the day, Examinations are given periodically and 
to obtain perfect results you mus t study. 

You will net become an experienced Service Technicial in this 
short time; however, it is our endeavor to instill in you a good 
working knowledge of the mechanical operation of the Friden Cal¬ 
culator; to try and show you a way to reason mechanically so you 
may a tt.ack a or r blem quickly and properly. 

To properly service a Friden Calculator you have to know it. 

Knowing the adjustments is not enough, but is mandatory. Know¬ 
ing the operation and function of the parts so they may be "tied 
in" for a particular operation and other eliminated is the only 
way you can properly diignose service nroblems. 


Vou are learning to develop a new way of thinking. A way of 
thinking along the lines of levers, gears, rotary and station¬ 
ary oa.rts, timing and adjustments. To develop this, be sure you 
digest all material that is outlined for you. 


O 
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Through constant repetitious study, the material outlined for you 
will become instilled in your mind, 

US3 YOUR DEAD: THINK: REASON: BE CURIOUS: TAKE NOTHING FOR GRANTED. 

1 T’ERSONAl- APPEARANCE: In any line of work, especially where you 
are a"representative meeting the public, your personal appearance 
creates the first and generally most lasting impression. 


Be well groomed at all times. Special attention to small details 
of personal appearance is important. Good taste in clothing can 
make a tremendous improvement in your personal appearance. Your 
clothing need not be overly expensive. Strive for the best you 
can afford for quality clothing will look better and last longer. 
Make sure your linen is fresh and your suit clean and well pressed. 


Just as important as your clothing is your personal grooming. M.-.ke 
sure your hair is cut regularly and that you never appear in your 
territory heeding a shave. Take good care of your teeth. Keep 
your hands clean and your fingernails clean ari well vrimmed. Since 
vour work reauires that your hands will often come m contact with 
oily p-rts, make sure you always have a small amount of mechanic's 
soar, in your kit. Do not hesitate to ask where you may wash your 
hands, for there are always adequate facilities adjacent to where 
the machine you are servicing is situated. Flan to leave each call 
as well groomed as when you started making your calls at the begin¬ 
ning of the day. 

In certain localities the temperature often becomes high and in the 
course of your work you may become overheated and perspire. As you 
know, millipns of dollars a year.are snent by body deodorant manu¬ 
facturers in a dvertising. There is a good reason for this advertis¬ 
ing so take its advice to heart and use such a deodorant. The same 
goes for unpleasant breath. Resist the urge for food too highly 
seasoned until the evening meal. Remember, you will be in close 
contact with many people every day, sc always be sure that there 
is no chance of your offending anyone* 


You will be more welcome if your personal appearance and grooming 
leave little to be desired and you will feel more confident and 
proud of yourself if you feel you always have your best foot for¬ 
ward". If .you make a good impression on your first visit to a 
customer you have paved the way for good customer relations that 
in time will mean added business and good will. 
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2, COURTESY? Nothing more speedily wins respect or creates 
friendly confidence than courtesy and we are judged by most 
everyone we contact by our conduct.. Remember, the customer 
is paying your salary. 

There are certain . rules of conduct, especially in the case of 
one’s attitude toward elderly people and between men and women, 
that are universal throughout the world. Unfortunately, many 
of these rules have beer allowed to fall out of use. However, 
people still admire a gentleman and compliment his manners and 
general deportment by calling him .just that, "a gentleman.” 

If your are a gentleman at all times, you will stand out among 
men and will win more friends for yourself as well as for the 
Company you represe nt, 

3, PROMPTNESS: People in general dislike waiting, especially 
if they havo a piece of equipment whose service they are denied 
due to its being in need of adjustment, ’’Rapid Service”— 

"Fast Scrvice’’--"Try Our One Day Service"—-are slogans that 
companies who perform service are proud of and try their best 

to live up to. Most of this service is based on prompt action , 
Therefore, promptness is an attribute most appreciated by 
those in need of service. Make it a rule to take care of re¬ 
quests for service at the earliest possible moment, oven though 
it means an extra effort on your part. Never make promises 
you cannot fulfill. It is bad enough to havo a machine in 
need of adjustment without having the service technician promise 
to repair it immcdiatel y and then appear one day later to / ' 1 o 
the job. Remember, the patience of the user with an aiding 
machine becomes shorter every hour until after a very short 
time it is gone altogether. By doing your best to answer 
re quests for service with the absolute minimum of delay, you 
will soon promoto a reputation for promptness and service for 
both yourself and your company, 

4, TAKING A SERVICE REQUEST: Most requests for service will 
be made from users over t he tele phone. Therefore, it is vital 
to obtain all the information necessary to permit the service 
technician to re^ch the user’s office and then to locate the 
ailing machine with a minimum of delay and confusion. For 
example: The U. S. Steel Company, which has forty-eight 
departmo nts and thre e plants all working from a central tele¬ 
phone exchange, makes a service request by telephone. Usually 
the head of a department in which the ailing machine is located 
will pick up the telephone and tell the switchboard operator 

to call the Friden Calculating Machine Company and request 
that a servico technician br sent to repair his ailing machine. 

Unless the person in the Friden Calculating Machine Company 
office taking the call obtains detailed information as to the 
location of the machine, the service technician may bo required 
to spend from fifteon minutes to an hour, after he has arrived, 
at the plant, in locating the machine. 


In the above mentioned case, the person taking therequost 
for servico should obtain, in addition to tho name of the 
client, t he name and number of the department in which the 
machine is located and tho name of the person in charge. 

This will save delay and embarrassment when the service 
technician arrives at tho plant. It creates a ^ad impression 
to have a service technician going from department to depart¬ 
ment trying to locate an ailing Friden Calculator. As well 
as disturbing the office personnel, he is at tho same time 
publicly informing everyone in the plant that a Friden Calcu¬ 
lator is in need of service attention. 

We strongly recommond the use of a service request form for 
incoming telephone service re quests, set up as follows: 

Date 

Time Roceived 
Name of Firm 
Address 

Room or Department 

Name of person initiating service reciuost 
Nature of trouble, if possible 
Request taken by 
Time Roported. 

5 , ENTERING AN OFFICE: When you enter tho lobby of an office 
and address the receptionist you should have you "Request 
for Service" form in hand. In that way, you may give tho 
receptionist the name of the person initiating the request 
for service and the room or department in which tho ailing 
machine is located. She will either call the person'initiating 
the request and inform him that you are in the lobby, or she 
may direct you to the room or department in which tho ailing 
machine is located. 

Upon intering tho office proper present yoursolf to the person 
in authority before speaking to anyone else. If you have not 
previously mot this person, you schould introduce yoursolf by 
your card and stating simply and directly that you are the 
Friden servico technician who has come at their request to 
adjust their Friden Calculator. It is advisable to ascertain 
the person’s name before entering the office, either from 
the "Request for Servico" form which you carry or from tho 
receptionist. In this way you may address tho person directly 
by name, which always creates the best impression. In 
presenting your card, on which is printed your name, telephone 
number and address, you will make it possible for him to call 
upon you for future service or for other information which 
he may require. It also puts you, as a person, and your 
company on permanent record in his personal file. After you 
make yourself and business known, the person addressed will 
direct you to the operator of the ailing machine. 
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If you operate in the manner outlined above, you will never 
bypass an office managor. Sometimes office managers take 
their authority quite seriously and deeply resent outsiders 
engaging the personnel in conversation without first address¬ 
ing the office manager. If you create a good impression on 
the office manager, thore is probably no one single person 
v/ho is in a hotter position to help you in your servicing of 
Friden Calaulators or to promote the sales of now calculators 
among you users, 

6, WORKING IN AN OFFICE: After the forme.litios of entering 
an office aro completed go directly to the ailing machine. 

Ask the operator to explain the nature of the trouble. She 
can bo of groat help to you in your diagnosis of the trouble 
by explaining the symptoms as she finds them. Once you havo- 
obtained this information romovo the machine to an idle desk, 
or bettor yet to a storeroom or some little used aro v/hore 
you will create a minimum of confusion in the office and be 
away from inquiring office personnel. 

If it is impossible for you to remove the machine and you 
must work on it in the office, be sure that you take every 
precaution to see that you do not scratch or mar the office 
furniture or other equipment. This does not mean that you 
merely have to bo careful. You should prepare a work space 
for yourself by laying down a heavy cloth or newspaper largo 
enough so that your tools and parts may be laid out neatly 
near the machine without having them touch the surface of 
the desk. Do your work as quickly and as quietly as possible 
in order that you do not disturb the workers in the office 
or call attention to the fact that you are repairing a Friden 
Calculator # When you have finished working on the machine, 
make sure that it is clean and in perfect working order. With 
this point in mind, it always pays to keep a supply of clean 
cloths and cleaning solvent in your kit so that you may always 
leave your job knowing that you left the machine and the 
operator's -work area in as neat and as clean a condition as 
you found it. 

Give the machine a series of performance checks to make sure 
that you haven't disturbed andy adjustments. Have the operator 
worka few problems while you observe the operation 0 f the 
machine so that sho has a feeling of confidence that you havo 
properly adjusted the machine. 

Often, while watching the operator, you may find she is not 
using the automatic foatures to their fullest possible advantage. 
It takes only a minute or two to suggest to the operator that 
if she tako advantage of the machine's automatic features the 
j> machine will do more work with less effort on her part, 

b 
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If you feel the operator is in need of further instruction 
of could use certain Fridon methods to advantage, suggest 
that the Friden Sales Representative, who is an expert on 
operation, will bo happy to provide such service at no 
charge* It is to your advantage that you immediately report 
this finding to your manager. 

When you have finishod your work in an office, beforo taking 
your leave always thank those persons you contacted, 
especially the office manager* for their courtesy. Leave 
them with the improssion that, if at any time you can servo 
them, they should not hesitate to call upon you, and that 
you will be happy to do everything in your power to speedily 
take care of their requirements, Make them feel that you are 
personally interested in their welfare; that your sole object 
is in seeing that they are satisfied Friden Calculator usors,- 
Always make it a point to thank the roceptionist when leaving, 
as she is in a position to be of help to you at the start of 
every call you make* She will make it possible for you to 
call you office occasionally during the day to see if any 
especially important requests have come in during your absonco 
which might be close to your present location, and, therefore, 
more quickly handled. This will permit you to spend the 
major portion of your time in working on ailing machines 
rather than in traveling back and forth across your territory, 

o 

7. OFFICE CONDUCT: A very good policy to adopt in regard to 
your conduct while in a user’s office is to promise yourself 1 
that you will never engage office personnel in needless con¬ 
versation, Remember, they are busy and their employer will 
resent any needless interruptions or time you may cause thorn 
to waste. Always address persons by their proper names, such 
as Mr*.Jones, Mrs. Thompson or Miss G reen. Never under any 
circumstances should you call the m by their first names or 
make any personal remarks. If you have friends or acquain¬ 
tances in the offices you visit, do not carry or. personal 
conversations or business relations with them. This can be 
done outside their place of employment. A good rule to make 
is to always be dignified, courteous and considerate, and 
you wil}. be respected and welcomed whe never your services 
are required, 

8. ALERTNESS: Tho sales representative cov ering your terri¬ 
tory very often is unable to get beyond the office manager or 
purchasing agent while making his call. For this reason he 
may not be aware of tho fact that competitive machines are on 
trial or are being used in certain departments. Often, too, 
you will be able to obtain trials for the representatives 
covering tho territory or make friends who will be able to 
give you information you may pass along in order that sales 

of your Frid en Calculators may be made at some time in the 
future. 
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Cooperate with the sales representative to the maximum. 

You are invaluable to him as a service technician and he is 
invaluable to you for he sells the machines which you must ■ 
maintain. He can often pick up or deliver machines for you, 
and ho can solicit and promote the sale of service and 
maintenance contracts for you. You, in turn, can keep your 
eyes and ears open for possibilities leading to trials and 
sales of Fridon Calculators in his territory. Cooperate—it 
pays .’ 

9. ENTHUSIASM: Always be enthusiastic about the advantages 
of Friden Calculating Machines. It is contageous and your 
enthusiasm will create enthusiasm for Friden Calculating 
Machines in the minds of others. Calculating machines are 
wonderful labor saving devices. Not only do they increase 
the speed of figure production, but they also safeguard 
accuracy and reduce operator fatigue and effort, if you are 
enthusiastic about the things the Friden Calculator will do 
for the user and enthusiastic about your job and what you 
are doing for the user, you will have all your Friden Calcu¬ 
lator users pulling for you 100$. 

10. SERVICE KIT; Everyone admires a well kept home or 

garden.or a clean and efficient factory. Your users admire 
a service.technician who has a clean and well organized 
service kit. Always have enough tools in your kit to do 
your work. Bo sure they are in tiptop condition. Do not 
carry unnecessary parts and tools. A heavy tool kit has tho 
habit of gaining in weight as the weeks go by and, conseciuently, 
heavier at the end of each day. * 

11. SERVICE REPORTS: The company provides a "Standard 
Service Report" form, number 48, It is designed to take care 
of a number of very important functions. Always make out 

tho service report form on every service call at the time 
the call is made rather than at the end of the day when you 
are likely to have forgotten much of the pertinent information 
that should go on this form. It should be made out whether 
the call is for inspection or repairs and whether tho machine 
is in or out of guarantee. Be sure to fill in all the 
necessary information, such as machine model and number, 
customer’s name.and address, section affected, cause of trouble 
and how correction was made, list of parts used and tho amount 
to be charged. See that the form is properly dated. Have 
the customer sign it and then sign it yourself. If the 
charges are out of the ordinary, it will often way to review 
with the office manager what you have done so that he will 
be able to justify the amount involved. It will also help 
to keep from creating the impression that a Friden Calculating 
Machine is an expensive piece of equipment to keep in service. 
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Aservico report, to be useful, must be proporly filled in 
and should bo in legible handwriting in order that the office 
may invoice the customer without having to contact tho 
service man for information regarding the service call, 

12, CARE OF YOUR SERVICE DEPARTMENT: You will, naturally, 
do a considerable amount of service work in your own service 
department. This department should be clean and neat and as 
efficiently laid out as possible, Friden Calculators are a 
complicated mechanism and deserve the best maintenance possible 
in order that they may give the years of trouble free sorvico 
that is built into them. You will be able to give them that 
service if you Service Department is clean and neat, un¬ 
cluttered by unnecessary tools, old carts, rags boxes, etc. 

Do not allow your Service Department to be a placo of accumu¬ 
lation for obsolete and broken parts and assemblies. If a 
part or assembly has outlived its usefulness and has become 
partly worn out or broken, throw it away. Keep your work 
area and benches clean for current work. If you are waiting 
for parts to arrive from the factory for a machine that is 
partially torn down, store tha machine in a suitable cabinet ■ 

or on a shelf where it may bo covered and protected from 
dust and dirt* Arrange your department so that there is a 
place for everything. This will speed up your service work 
immeasurably and make work as a whole more pleasant, 

13, CARE OF PARTS: It is necessary that every service de¬ 
partment, in order to function smoothly, should have an avail¬ 
able supply of spare parts. These parts are worth money and 
often may not be replaced for a considerable length of time. 

Therefore, it behooves our service technician to keep those 
parts in order and in suitable cabinets so they may bo located 
and used with a minimum of delay. Parts should bo kept in 
covered containers to protect them from dust, dirt and 
corrosion. 

Be sure and keep your parts inventory up-to-date, A single 
nut, bolt, screw or stud can often hold up the return of a 
user’s calculator for days. Do not wait until you run out 
of parts to re-order a supply. Keep a sufficient inventory 
of parts on hand at all times. When first going over a 
machine be sure to replace any part that shows signs of wear 
or will shortly be in need of replacement, for this part will 
undoubtedly givo you troublo in a short timo and leave the 
impression with the user that you did not properly service 
his machino on tho last call. Remember, a few parts are 
cheaper than repeat service calls. 

14, LOYALTY: You arc working for a splendid international 
corporation when you work for the Friden Calculating Machine 
<*o,, Inc, It is a young, virile, imaginative, progressive 
organization which is destined to maintain a position of 
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leadership in its chosen field for many, many years to come. 

You have a right to be proud when you work for such a company. 

Be loyal to that company and always do your best to uphold 
the Friden name. The office machine industry is a highly 
competitive business and its representatives are often high 
spirited and aggressive. If you are always loyal tb the 
Friden Company, to its products and principles of operation, 
you will have nothing to regret and will be secure in tho 
knowledge that as the Friden Company prospers so shall you 
prosper. Always remember*—the Friden Company is proud of you, 
its representatives. Bo proud of it, your Company, 

A FEW SALIENT POINTS TO REMEMBER 

Never argue with a user or prospective customer. It does not 
pay. If you do not convince them you are right, you are 
discredited; and, often, if you do convince them, you will 
have made an enemy. In either instance, you ar# the loser. 

An argument is often the start of an irreparable misunder¬ 
standing and never yet has created confidence or friendship. 

It takes two to make an argument. Therefore, do your best 
to evade them with your user or a prospective customer. 

Never, under any circumstances, make discreditable remarks 
about a competitive machine. Instead, always tell your user 
what a good machine the Friden Calculator is and what it will 
do for him. Don't run down competitive machines and tell him 
how bad they are compared to the Friden. Often the user will 
be inclined to agree with you, but he will defend the absent 
competitive sales or service man out of the spirit of fair play. 
Then, too, while you are knocking a competitive machine you 
cannot be complimenting or selling the good points of the 
Friden, for it is only possible for us to talk about one 
subject at a time. 

Don f t talk about your employer to others unless you can say 
something complimentary. Never reveal your employer's private 
business to an outsider as it ban never do him any good and 
may cost him a sale of a calculator or perhaps even your position. 

Never overcharge the customer for repair work. Make your 
estimates fair and your charges will be corroct. It is against 
good judgment to charge for work or parts not usod on a calcu¬ 
lator. Since the user is not in a position to know what has 
to bo done to tho machine, he is depending on you for fair 
treatment. 

Make it a rule not to smoke in a coustomer's office or building. 
Above all, don't take a drink, even one, while on duty or 
during working hours—not even to be sociable. It is always 
easy to refuse in a nice way. The time to have a good time 
is not during working hours but after work. 

o 
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TRAINING CENTER RULES 

Hours; Week days - 8:30 A. M. ko 5:00 P. M. 

Saturday - 8:30 A, M, tb 12:30 P. M. 

Week Pays Lunch Time - 11:45 to 12:15 

While attending the Training Center you are under our 
jurisdiction. 

If you can't report for work at anytime you are to contact 
this office by phone. 

You are responsible for the neatness of the working area 
occupied by yfou. 

You are responsible for the caro and condition of the tools 
assigned. Keep account of them at all times. If some other 

student borrows ono. be sure to get it back and if you 

borrow one bo sure to return it. 

Smoking is allowed at the benches. Cigarettes are not to be 
placed on the parts trough on front of bench. Ash trays are 
provided. Keep ashes off bench and out of machine. 

Parts may be taken from the parts pans for your study or use 

on the machine, however put any excess parts back in the 

proper place. If you take a part and notice that the supply 
is low, one or two parts left, notify the instructor so ho 
may order more. Keep the parts in order and keep the pans 
pushed back in the shelves. 

When using the Drill Press, Grinder, etc,, on the front bench 
clean up after you are finished, 

******************* 




( 11 ) 


LUBRI CATIO N CM 

Types of Lubrication to Uses 

GREASEs Aerosholl Grer.se AIJ-G-lG 

OILs Good Grade Oil, very light, non-gum 

forming or Aeroshell Fluid 3 ~ 
Spec. AN-0-6A 


■TiEA.SE F OLL O' T III Gs 

1 . Main Drive Shaft C?ms and Gears 

2. Counter Oscillator, Pin, Rocker Arm 

Adjustments Stud on Counter at Rocker Arm 

3 . Division Control Goar Shaft Cams, Oil Bearings 

4. Division Centralizer 


OIL FOLLOWING: 

1. Shift and Return Clear Clutches 

2. Oil Accumulator Dial Bearings, Counter, and 

Accumulator Shafts 
3<> Carriage Shift Gears 

4. All Rollers 

5. Mult. Feed Pawl Cam and Eccentric, Super-Me. tic 

6 . Mult. Unit Shift Pawl and Cam - Supcr-Uatic 

7. Main Drive Shaft Bearings 

8 . Actuator Shaft Bearings 5 Top and Bottom 

9. Selection Gear Shaft Bearings, Top and Bottom 

10. Carriage Rollers, or Brrs 

11. Idler Gear Shaft Bearings 

12. Motor and Pinion Shaft Bearings 

13 . Automatic Clear Cam and Slide. (Light Coating) 

14. Transfer Lovers 

OIL all Bearings & rotating parts.not 
mentioned above. ( Avoid over-oiling) 

CAUTION 

Only one drop of oil in Motor Cups every 
six months., (Avoid over-oiling of Motor.) 

' Do HOT oil Selection Gears cn Selection Gear Shafts. ’Then, 
oil is noticed on Selection Gear Shafts, remove with. Cleaning 
Fluid. * 

Do not oil Mult. Setting Levers, Super-Hatic. 

Do not Grease Slide Surfaces. \ 

Keep excess oil from i dd-Subtract Gear Shafts. 


■ 





SERVICE RU LES TO REMEMBER (12 ) 

The customer is our employer; treat him right, protect his 
property one? respect his rights. 

Conduct yourself ?s becomes a member of the FRIDEN Family. 

Promote the name-FRIDEN by leaving the customer happy thet 
you celled on him. 

Improve your WORE REPUTATION by meking every job your 
mestcrpiccc. 

All ports'must be ebsolutcly free of ell binds without 
springs. 

Never leeve a screw loose to free e pert. If a pert binds, 
find out why end correct it. Loose screws can cause you an 
unnecessary amount of trouble. 

Tighten screws when assembling parts end you won’t forget them. 
See that ell Pins ere in tight. 

See that all springs are in good order and properly attached. 

Never use force when assembling parts or sections; when 
properly aligned, parts will fit perfectly. 

Learn to trace out each operation so you will understand the 
importance of each individual pert, screw end stud. 

Basic adjustments arc very important to the proper operation 
of all Models of the FRIDEN Calculator. 

Keep machines perfectly lubricated but do not over-lubricate. 
Oil in the Bearings is all that does any good. Excess oil 
merely serves to catch dust and dirt. 

Whenever Service Letters or new parts are issued, do not skim 
over them. Take time out to study them, tc reason why the 
changes have been made. This is the only way you arc going to 
keep up with what is going on. 







( 13 ) 


STUDY. ME T HOD SUG G ESTION 


The- job of you the student does, not, o ne 1 with the leer ning 
of the material presented in the Training Center to the 
point of perfect repetition in r.n examine tion. 

Your job e nds on ly when the nr ter if. 1 has become so much a 
port of you that you use it effortlessly in solving problems 
which come up in your daily v;crk~.~ 

Then and only then can you say that you have "learned." 

Up to then you have merely studied. 

^ t\'. ;|c # >|c >}c # 5 $: # ^ * # % # >Jc >{c >)t # Jjc # # # 5|c ^ # >{< sjc 5j< s{< jjc >)c $ sjc ^ ^ # >*d i)c # >{* >J< 

USD THE LIN. RUED IvIATl'ill^L 

You will not remember material unless you review it. 

The best way to review is through use. 

REV IE. r YOUR IV. TER IS L FREQUENTLY. 

Keep a list of the difficult points in your studios 
as you go along. 

Points that are difficult will be under-learned and 
easily forgotten. 

STUDY ’NITI. TFE INTENT TO REUEI'EER 

Remind yourself as you study of the fact you arc 
going to be called upon to use what you arc learning. 
Especially later, when you arc in the field. 

>}< # >;< >}c >J< ?\< >{< ^ >}c y\< >k >Jr >}c :Jo{? >J< >J< ?;< >Jc >Jc >Jc >|< >\< :)c >): ^ # >}c N ( ; ^ >Jc ^ ^ # 


If you want to remember what you learn, use it as frequently 
as ycu can, make yeur reviews cover the more difficult parts, 
especially well, and learn with the i ntent to rcm ember. 


■ 


* * ?|c * * % # 
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i-kj; to be ah outstaitdiitg fail ure 


1. Show no initiative. 

2. ITevor accept responsibility for a decision if you 
con r.vcid it. 

3 . Be so impr.ticnt for advance cent that you fail to 
learn what your present job has tc offer. 

4. Be arrogant, haughty, in your manner• 

5. Hover bother to find out specifications for your job, 
nor measure your perfornance. 

6 . Bo sure to start or lead Gripe or Grouse sessions. 

7 . Always talk, never listen. 

8 . If a superior gives veu advice, endear yourself to 
him by lotting him know you really don't need it, 
because you knew everything already. 

9. Develop your ability to pass the buck. 

10. Got into office politics, preferably with both feet. 

If there aren't any, start some. 

11. Expect the Company to do everything for you, but don't 
do anything for then. 

12. Be sloppy in your dross. 


% •, # # * * * * * >0 
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PARTS GUIDE 


This is good informrticn for you, net only nor but letor, 
end is REQUIRED to bo learned. It rill help in locating 
ports from the Kernels end the ports pens, end in order¬ 
ing ports for your Service Deportment. 


Springs - -- -- -- -- -- -- 

- - 1000 

thru 

1100 

series 

Screws - -- -- -- -- -- -- 

2000 

tr 

2200 

If 

Nuts ------------ — 


tt 



Hashers 1 Rollers, Clips, Spacers 

- - 4000 

1! 

4200 

It 

Studs - - -- 


11 

5300 

11 

Bushings- ------------ 

• - - 6000 

II 

6100 


Pins, Rivets- ---------- 





Be sc, Motor - -- -- - - -_ — 

- - 10000 



It 

Covers ------------- 




I! 

Right Frame - -- - — _____ 

- - 20000 




Left Frame, Beering Plates - - - 

- - 30000 



If 

Division - -- -- — - - - — - 




If 

Counter ----------- _ _ 




If 

Drive -------------- 




If 

Actuator- ----- — _____ 


& 50800 

ft 

Control Plate - 




It 

Shift --- 

• - -70000 



II 

Key Section --------- — 




If 

Selection -------- — - - 




It 

Carriage --------- — - 

- - 90000 



fl 


A s e 

left 

the 

the 

the 

pert 

pert 

f ice 


.060 

sic 


general rule you rill find 
of r Pert Number from 10 
port is of the older or 3; 
pert is peculiar to on 'S'-ST-STW Hechine 5 


hen the sccone digit from the 
te 90,000 series is e "ZERO 11 , 
He. chine 5 if r figure •ONE’, 

if e figure *T Tr 0' 


pert .is peculier to the Rend Model 5 if ; 
is peculier to c.n F or FT; if c. figure 


figure ’THREE' the 
'FOUR' or 'FIVE' the 


is of e. Lete Model, the Grey Cr.se C-D-FT-S-ST-STU or nod.i- 
tions to Basic Ports. ('FIVE' is mostly Four Point Shift.) 


9 


Complete e.sscnblies in the Parts Manuels ere underscored, thus 
4 155.0 end will consist of ell ports indented end listed below. 
Port numbers ending in 5 or 0 denote Sub-rssenblics end will 
consist of two or mere ports or c pert end e stud, riveted, to¬ 
gether, except in cescs of ports numbered 1000 to 7000 inclusive. 

The letter T eftcr e pert number denotes the pert is used on e 
10 -benk nr.chine end is pert of the number. 


(EXAMINATION ’’ILL BE GIVEN) 


1 





















REPL &CEMGHT. OF C OURT BP OSCILLATOR CAM 

The Counter Oscillator Crm can be re placer 1 on the Drive Shaft 
without changing the Drive Shaft. 

Remove Control Plate. 

Remove Shaft from Counter Oscillator Arm (Wobbler)* 

Leave Wobbler in. 

With Main Clutch still in place drive out Pin in Oscillator Can 
Remove Clutch and Outboard Bearing. 

Remove Can from end of Drive Shaft. 

It is best to have several of the Cans on hand to insure obtain 
ing proper fit to the Drive Shaft. The Can that is on the 
Drive Shaft has been pinned with that Shaft and the new Cams 
have been drilled and reamed separately, therefore it is 
necessary to find a nen Cam that will have the Pin hole in the 
same alignment with the old Cam that is being removed from the 
Drive Shaft. 

Should a nc’-’ Can be placed on a. Drive Shaft and the Pin holes 
do net align and the Pin is forced in the Can can bo forced, out 
of tine, cither advancing the Drive Shaft or retarding it. The 
backlash between the Back Pawl and the Counter Rocker Cam on 
left side of machine should remain the same. 

To chock for proper alignment of the Pin holes between a. now 
Cam and the old one, insert a Pin in the old Cam, after it has 
been removed, and a pin in a new Can and held alongside each 
other and observe how the Pin aligns in the center of the hole 
in the old Cam, whether it is off a. little to one side or the 
other, and then check the new Can for sane alignment of Pin. 
Keep checking Cams until y- u find one that you believe will 
fit, then make sure the Pin will drop into the new Can so the 
largo end of the Pin is below the' surface of the Can. Install 
the Vaw Can, align the hole properly, insert the Pin, finger 
p: or. save cnl;: • If the holes arc in proper alignment, then the 
Pin should fit so the large end is under flush with the Cam 
surface-, If this is the ease, then the Pin can be driven in 
safely. If the pin does not go in flush or sticks out .030 
or mere, do net drive the Pin for it will force the Can out 
of time. Be sure to have outboard Bearing and Clutch in place 
when driving Pin into Can, 



TRACING OF BINDS 


Proper analysis one 1 net hod of treeing out of ports thr.t 
ore. cousing Bine’s is inportont. A port thot is binding 
con cousc the nochine to foil in functioning properly 
one 1 nust be Iccotod properly before ony ottcn.pt is node 
ot correction, because inproper ottenpt ot forning or 
oligning o port noy result in additional difficulty. 

Binds con be leerted by r process of clininotion by 
using o snr.ll screw driver or spring hook os tools for 
testing the ports for frccncss, rise by use of the 
fingers, .'hen testing for frecncss of ports, use o 
"Light Touch," Moving the ports li :htl: and ently ond 
observe visuolly for free movement of the ports. 

St"rt ot one end of the group of prrts ond wcrk. along 
then, port by port, be; ring by bearing. Do not hit 
end niss or jump rround from one end of the sequence of 
ports to the other. 

Cheek for ports being heritor rubbing together. Cheek 
shafts ond. bearings for free nevenent in oil directions, 
ond end ploy ond free rototicn of shafts. 

Cheek for foreign notter, dirt, greose, ond oil that noy 
interfere with the freencss cf my port. 

Ports to be free without springs. After leerting the 
point of bind, determine the proper method of correction. 
Flush the prrt to remove foreign natter, file or stone 
if necessary. If the part needs aligning, use the proper 
tenders ond use then properly. 


* * # 


* * # * # * 
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DISASS EMBLY OF M ACHINE 

The machine will be disassembled per following instructions 
one’ only the ports lister’ to be removed, or those mentioned 
by the instructor. There ore rcosons certain ports ore HOT 
to be re never’, ther efore felle r; in struction s. 

nr ncvLL of tap; a pins 

As o general rule nest Toper Pins ore driven in fron the 
bottom up cr ot on angle thereof, however there ore sene 
which ore driven in from the top down or on angle thereof. 
Thus it is necessary to determine by observation first 
which is the lorge or small end before attempting to drive 
the pin. As you go through the. machine try and remember 
which pins ore driven cut, and vjlich way they are driven. 

Remember : If any portion of the small end of the Pin is 
protruding above the surface into which it is driven, a lways 
use the Drift Punch (Flat End Punch), then use the Taper 
Punch when the Pin has been driven below the surface. 

Pi c mem ber; The first hit with the hammer is the important 
driving force to break the pin loose. Do not be afraid to 
hit it. Light taps at the beginning of driving the Pin will 
tend to mushroom the end thus making it impossible to drive 
the pin out. 

If the pin is in a part which is next to a bearing support, 
it is :i't necessary to support the part unless the Pin is 
difficult in breaking loose or the shaft is thin, cr the 
be--ring surface is weak. 

Always use a brace to support the part when the part is 
extended on a shaft away from a bearing surface, otherwise 
the shaft will be bent. Support when driving cut or in. 

If a. pin should mushroom T hcn being driven out do not keep 
hammering at it. File the damaged end and. start again. If 
the end is filed flush with, the surface in which it is 
driven then use the Taper Punch, but observe very carefully, 
before driving, for the end cf the Pin, because it sometimes 
becomes blended into the surface in which it is driven and is 
difficult tc see. Yen will run into difficulty if you try 
to drive out the Pin and not know where it is. 









SNAP WASHERS 


There- are several types of Snap dashers and Spring Clips. 
These ere shown on r. errd on 3 -ur work spree. They hr.ve 
different size holes for different size grooves, thus use 
the proper one. By observing the size of the groove, the 
proper clip may be usee 1 . A little practice and 3 r cu'll 
become adept c.t this. 

There r.re two thicknesses of the sr.r.ll Snap Washers because 
some grooves arc thinner and r thin washer must go at the 
proper place or a part may bincl. 

The snooth side of the Snap Washer is place ' 1 next to the 
part r.nr 1 always spin the Snap Washer after closing to make 
sure it isn't binding the part or you may bo looking for a 
bine at a later period. 

REMOVAL OF CO NTROL PL ATE 

Remove Control Plate per verbal instructions of in¬ 
structor, Hake sketch of Control Plate outline and 
mark in parts to be remover 1 . 

Practice of r eplacing Control Plate. 
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REHOVE COUNTER AND PUT ASIDE 

REMOVE KEYBOARD AND PUT ASIDE 

REMOVE. REAR, BEARING PLATE 


Remove Right & Left Carriage Streps. 

Remove Screws from Retainer 5 Remove Retainer & Springs 
(Top Front of Plate). 

Invert machine so top of Bearing Plate is resting , on . pad 
and tap lightly with Plastic Earner to remove as 
many Detent Balls as possible. 

Place machine upright and remove screws from each end of 
plate & center Rear Screw. 

Unhook spring from #41125, Shift Reverse Assembly. 

Remove shift unlocking Cam & Bearing from #3 Actuator. 

Remove plate - put aside. 


RE I- DVE 
REMOVE 
REMOVE 


ADD & SUBTRACT SEARS, SRAFTS, TRANSFER GEARS. SCRAMBLE 
THEM. 

TABULATION MECHANISM. 

ADD & SUBTRACT GATE, VERBAL INSTRUCTIONS. (MAKE ROTES.) 


REMOVE 

REMOVE 


SELECTION GEARS AND SEAFTS. SCRAMBLE THEM. 

SHIFT DRIVERS FROM ACTUATORS, VERBAL INSTRUCTIONS. 
CJAKE NOTE) 


REMOVE TRANSFER PIN BAR. 

Remove a couple Transfer Pins and replace. Use Ball Pusher. 
(Ask for it) 

(Note: On 10-bank Models the long Transfer pin is in the 
last position to left. 

On 8-bank Models the Long Transfer Pin is next to 
last position to left.) 

REMOVE TRANSFER PIN BAR. 

Remove Bearing and Guide Plate. 

REMOVE ACTUATORS AND SPRING TRANSFER MECHANISM. 

LOOSEN SCEE'S IN ALL LINE BEARINGS AND THRUST BEARING ON 
DRIVE SHAFT. REMOVE SELECTION LEVERS. 

REMOVE MOTOR, RESISTOR, CONDENSER, DISCONNECT MIRING. 

REMOVE SLIP CLUTCH FROM PINION SHAFT. REMOVE SCRE7S FIRST. 


REASS EMBLY 

Replace Slip Clutch on Pinion Shaft. 


Screw heads flush with Clutch Housing & Peon in Screws. 
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MOTOR 


The following pages of information and sketches pertain to 
the Motor and its accessories * STUDY this veil me! check 
the references vhore given. Make notes vhcrc mentioned. 

Use Motor Stone 1 , to study following inf or not ion. 

Wiring diagram, Page 11, Fig. 2, (Three Wire Motcr-'B' Series) 
STW Manual 

Sketch this diagram into the following spaces 


DIRECTION OF OURRENT (One Direction Only) 

Into Contact Block to Yellow vire tc Motor to Field Coils to 
Front Motor Brush Housing one 5 Brush to Commutator me! fir na¬ 
ture to Hear Motor Brush Housing me 1 Brush to Short wire to 
front Governor Brush to Inside Governor Ring to one! through 
Governor Points to Out sic'c Governor Ring to Hoar Governor 
Brush to Black Wire fron Motor to Left Side of Resistor to 
Black Lead Hire to Micro-Switch to Black Lead wire to Left 
Side Contact Block. 
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MOTOR (Continued) 

Condenser rr irod. r. cross I lot or to tr.kc core of arcing os such; 
Red './ire from Kotor to Right Side of Resistor to Block ".lire 
frer.. Condenser*, Yellow 1 ire fron Condenser is the Coixion 
LeaF and is connected to the Left Side of Resistor with 
Block Wire fron Motor md Block Lcod fron Micro-Switch. This 
takes core of the Arcing of the Governor Points, 


Other Blr ck V/irc frer. Condenser to Right Side Context Block 
for Arcing of Micrc-Switch. (This sr.nc wiring pertrins to 
Contoct Blode Uochines.) 


IlEI EMBER THE YELLGW MIRE OF THE 
AND SHOULD NEVER BE DISCONNECTED 
CONDENSER FROM THE CIRCUIT. 


CONDENSER IS THE COIL ION LEAD 
. THIS MOULD ELIMINATE TIE 


MOTOR TROUBLES ( Loom these , under ti c headlines os listed, 

’you'll he quizzed on then.) 


MOTOR COIITI!TUBS TO RUN AT NORMAL SPEED AFTER OPERATION. 

Check Contoct Blodcs for sticking, cr Micro-Switch sticking. 
Cheek for short across Blokes or Micro-Switch. 

Check Condenser for short. 

Disconnect Block wire from Condenser to Contact Block. 

If this stops Motor, Condenser is hod. Rcplocc. 


MOTOR RUNS /.T EXCESSIVE SPEED, NO EDGING AT C-OVERITOR POINTS. 

Cheek Condenser for Short. 

Disconnect Block wire fron Condenser to Red Wire 
fron Motor at Resistor. 

If this stops tho excessive speed, the Condenser is 
shorted end needs to he replaced. 

Check Governor Points for being Pitted so hod they can't 
break. 


P, e pi o c e Gov or nor . 

Check for Short across Governor Rings. 

Cleon between Rings. 

(Notes If Motor runs ct excessive speed for any length of 
tine, check G eneva Poi nts and proper setting to Actuator s 


MOTOR FAILS TO RUN. 

Check Well outlet. 

Check Cord for being plugged in. 
Check Cord for breaks. 

Check Governor Brushes for sticking. 
Check Contact Points, and Miring. 


MOTOR RUNS BUT IS ERRATIC IN SPEED. 

Cheek Governor Brushes for sticking. 

Cheek Motor Brushes, and Governor Points. 

Condenser nay have a break in its connections, therefore 
failing to function properly. Governor points will Arc. 
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MOT OR (Continuecl) 

I JOT OR RUNS SLOW - SMOKES - OVERHEATS. 
Bad Coil. 


MOTOR RUNS PART OF TIME BUT HAS A DEAD SPOT 
START. 

Check for sticking trusties. 

Check for dead coil. 


t r v TTir to 
A..jL‘jJLi _/ 


IT r 'ILL 


NOT 


mmrcLM - 

The rioter 110003 very little oil, only one drop of light oil 
in or eh cup every six to eight months. The net or is 
equipped with LEDALOYL Barrings. Those herrings ere porous 
end retain oil for r long period of tine c.nd, for this rerson, 
the oil hole is not drilled through the herring. Excess oil 
on the motor herrings tends to foul the Governor and commu¬ 
te tor Brushes c.nd. is one cruse of sticking brushes. 

GOVERNOR CARE 

Governor Contret Rings should be kept polished end smooth. 
This nry he done by using Crocus Cloth or very fine send 
paper. In cases where the Governor Rings arc badly scored 
and pitted, it is advisable to replace them with a new or 
re-built Governor. If oil and dirt appear on Governor, it 
should to removed and thoroughly washed in cleaning fluid. 
After cleaning or polishing; the Governor Contact Rings, use 
' a stiff brush to clean between the Rings to remove any 
foreign natter that might cause arcing or burning between 
then. A pencil eraser is good to clean the Rings also. 

Governor contact points nay need some attention, and in 
cases where pitting is not very severe, they nay be filed 
or stoned to a. smooth surface. If points arc badly pitted, 
Governor should be replaced. 

NOTE; Damaged Motors and Governors may be returned to the 
factory where they will be- rebuilt at a 

. GOVERNOR ADJUST RENT AND : A CHINE SPEED 

The speed on y< ur machine to be set at a later 
schedule. 

Green Case Machines ------------ 

Grey Case Machines ---------- 495 

ST’.J---495 

The speed is controlled by the Governor Points 
just able. Turn small screw at Governor Point 
increase speed, and cut to decrease. 

GOVERNOR - ALL FRID3IJ MOTORS; 

Set Governor on Shaft with approximately 1/32" between 
Rings end Brush Holders. 


nominal cost. 


tine in the 


- 450 rpn 

- 500 r pn 
500 rpn 

which are ad- 
in to 
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IDT OR (C o nt inue d ) 


DO ROT FOR OUT 
SCHEDULE. IT 
QUIZZED OR IT 


THE LBOVE IRFORI.IA.T I OH 0: T TIE HOTOR IS IN THE, 
IS FOR YOUR BENEFIT TO KRO’ ? kWD YOU V ILL BE 


References to Check RON; 

Service Letter #73? June 8 ? 194-5 
Service Letter #!oO ? Lpril 2, 1950 
I'fcke sleetches of Brushes end infornetion found 
on Brush Cords. Sketch on this pc^c. 
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Ilrkc sketch of Five V/irc - *C* Series IIotor on Page 11, 
Figure 1 , 3TW Manuel. 


DIRECTION OF CUuRJTT; In Block White Tracer. r.t Block to 
lower Field Coil to Front Commutator Brush through Armature 
and Commutator to It err Commutator Brush to Short Roe* Fire 
(inside of Motor) to Front Governor Brush to Inside Ring 
through Governor Points to Outside Ring to Kerr Governor 
Brush to Block Wire to Resistor to Yellow Wire to Upper Field 
Coil, through Coil to Yellow Block Trr.cer to Micro-Switch to 
Block Lead to Context Block. 

(Rotes The • C Series Motor has longer Governor Brush Holders 
end used Longer Brushes. The Holders r.re positioned dir net ri¬ 
ce lly opposite each other, climinr.tes some rr.dio strtic inter¬ 
ference. The Field Coils r.re scprrrto. A Split Ring Governor 
cm he used, where installation is node on DC current, it is not 
nocossf.ry but is prof archie. 

The 1 C* Series is interchangeable in nr.chines with the Micro- 
Switch, use the above dirgran or Service Letter Ho. 160 . It 
is not inter changeable with the Contact Blade machines. A. 
special ‘CS* Series with the three wires is made and can be 
had on order designating that it is a. ’CS' Llotcr desired, with 
three wires. 

(Check Row: Service Letter #1 78 for change in Motor.) Make 
note of this. 

Replace Motor, Condenser, Resistor, and Micro-Switch. 
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TIMING OF DRIVE SHAFT 
Ref. Pr.r. 4, Page 13 SOT 


ADJUSTING OF DR IVE SHAFT, FOR FINENESS 


Clutch in place as 
Rotato Drive Shaft 
one at a tine and feel 


Clutch ferns bearing on Right Side. 


nd 


tighten screws in Line Bear in. 
for binding of Shaft. If n 


shaft 


binds when a screw tightens, loosen screw and try an-, 
other, etc., until all Line bearings are tight and Drive 
rotates freely without binds. LE AVE THRUST BEARING. LOOSE. 


(Never leave a screw loose to free a Drive Shaft. 
It nay be necessary in cases to shin between the 
Front Bearing Plate and Line Bearing to free one 
up if it keeps binding.) 


INSTALLING OF ACTUATO RS 
Ref. Par. 5, P<--ge 13 SOT 

Place snail amount of Grease on Actuator Gears before 
installing. 


INSTALL SPRING, T RAN SFER MECHANISM 

TIME & INST A LL SELEC TIO N GEAR S. AND. S HAFTS 


Ref. Par. 6, Page 13-12 
INSTAL L BEARING AND GUIDE PLATE 
Secure all screws that hold Plate. 

ADJUST TNG OF ACTUATORS FOR END PLAY 

Ref. Par. 18 , Page 17 - Lubricate Bearings 
AD JUS TING OF ACTU ATO RS TO GENEVA S 


Ref. Par. 19, Page 17 
THRUS T BEARING 

Ref. Par. 20, Page 17 

Purpose of Thrust Bearings To renove Backlash from. 
Actuators which would cause errors in Accun. Dials 
and an improperly adjusted Thrust Bearing would, cause 
End. Play in Drive Shaft which would effect the Counter 
Operation. 
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INST ALL TRANSFER PIN BAR 
A DJUST CONNECTCR ARM 


Ref. Par. 70, Page 26 

Have Long Transfer Pin in Hone Position. 

Purpose of Adjustment; To obtain a fast action 
of the Flag moving into position, for contact by 
roller on #6 Actuator, when overdraft occurs. 
Wide clearance would cause delay of Flag moving 
into position and cause a failure of #40070 
Assembly to operate for operating Add-Sub Gate. 


INST L LL SHIFT. DR IVERS; S HIFT CONT ROLLE RS 


INSTALL TABULATION 


BOHANIS! 


INSTALL ADD-SUB 


TIN S & INST ALL ADD-S UB GEARS; SHAFT; TRANSFER STAR S 
Ref. Par. 7 6: 8, Page 13 and diagram, Page 12 STS' 
DISASSE LINE COi RLETELE TEE REAR BLARING PLATE 


Assembly; Install Disabling Bail Sc NaIking Beam 

Interlock 

Install and Time Shift Gears 

Ref. Par. 10, Page 14 STW 
Install Return Clear Parts 


INSTALL REAR BEARING PLATE 


Secure END screws and rear center screw first. Then give 
Add-Sub. Gears Shafts a "SPIN TEST." (Demonstration Given) 
Always do this SPIN TEST when installing a Plate bef ore 
inserting Detent Balls. 


Clean Detent Balls before installing. 

Install Springs - Small end down. 

Install Retainer 

Give Shafts another "SPIN TEST" to chock Detent Action 
of Balls. 
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INSTALL REAR B1LRIHG FOR, 

Lubri ca t e Bearing 
T il.IB SHIFT TIi lLOC KI HG CA.I.I 

Kef. Pc.r. 22 1/2, Page 18, CVJ-F.7 Hanuc.l 


SHIFT Br! GE G I IT G__L IHK 

Ref. Par. 21, Page 17 oTW i TTT -, T y, 7)0' T R 

This adjustment is nr.de vita the onTFX^^S , f-PI&J nLL 

SIIIFT gfl .Gft. QI1JG L SVEL- EIffMill JSMM. 

1 °To make this^rd justnont. Latch Liv’d Tab Ivey, Rotate 
BTivc till Hook End of #71520 is on High Point of Thrust 
on Stud of #71440 then adjust per instructions. 

(Hake sketch of Hook &. Stud of #71440 m Position.) 


cm: iILge clem;, ee jloihg mos t. 

~TcT:Tpt: 23 , Pago 17-19 p .. 

Position parts as in above instructions. I-usu x.oc 
should not bottom at maximum thrust rearward. To a-..vc 
slight play between end of Rod and Engaging Lever. 

TEST/ T.T. SELECT I PIT LEVERS . 

adjust for freoness - Demonstration C-ivcn 

Sketch* 2 ?, selection lever and note points to cheek for 
freencss. 
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H R IN KEY BOARD. SECT IO N 

lief. Pr.r. 33, Pr.ge 19, STV7 

To l:c nr.d c before next adjustment 

ST Or FOIi KEYBOARD CLEAR ME 
Ref. Per. 3^7“Pejc 20, ST r J 

I.Iust follow Key Board adjustnent. 

Key Bor re 1 c leering adjustment (explainer 1 .) 

CROPS FO OT ASOEIELY 

lief. Par. 48,'Page 22, STT7 

Dr/ ISIOI l ST O r- LEVER. 

Ref. Par. 92, Page 22, ST1T 

Hake sure Detent Lever detents properly in both up 
end down position of Stop Lever. 

CYCLE LOCK PU T 

Ref. Par. 1T4, Page 23 

Cycle Drive half turn; place Gate in Add position; make 
adjustment. 

INSTA LL, CPET ROL PL ATE 

Secure'Screws first; clips & pin all parts. 

Timing of Division Control <f: Idler Gear 
Ref. Par. 9, Page 14, STD 

Hake note of information regarding removal of Idler Gear 

WOBBLER ADJUST LENT - Par. 62, Page 24 
Demonstration given by Instructor. 

(Hake sketch of adjustment and method of testing.) 


RET URN CLEAR BELL CRANK AND TAB INTE RLOCK 
Ref. Par.“TT^Pago 22, STW 

(Note) Form Lever E for adjustment in Fig. 3 . Do Not 
Form Lever C- as mentioned. 

C LUTCH RE LEA SE LINK 
“Ref. ParT'49, Page 22 

I.IICRO-SWITCH 
Ref. Par. 47, Page 21 

Align motor per instruction from Instructor. 
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7 Put machine aside for present time. 

DIS ASSEMBLY OF C ARRIAGE (S TW AND ST ) 

Disassemble per following instructions? 

FIRST, to split Carriage to remove Accumulator Dial. 

\ Place rubber band from Twirier to Dial Goars. 

(W) - Demove Zero Lever 
(Accumulator Stop 

(ST Only ) Remove Right End Plate 

(Both) Remove spring on Division Stop, and. Return Clear 

Stop on under side of Right end from stud on Frame. 



(ST Only) - Remove Interlock Bar and Spring from Right End 
of Frame. 



(Both) Remove Three Screws from Counter Zero Stop Slide. 

(Both) Remove Counter Zero Stop Slide. 

(Both) Back out two Screws in Carriage located under Counter 
Zero Stop Slide as far as possible. 

(Both) Remove three Screws from Carriage Frame to left of 
Counter Clear Rack. 

(Both) Remove Rear Screws from Left End “late. 

(Both) Split Front and Rear Carriage Frames. 

Observe arrangement of parts on Frames, etc. 

(The above is all that is necessary to do when re¬ 
placing an Accumulator Dial. Remember this, you'll 
be required to do it a ;ain.) 

IT0.7s Remove all parts from REAR SECTION.• 

Cautions Watch Detent Balls and Springs. 


SECODD: 


FRO M? SECTION - R EUOVIIIG OF COURTIR DIAL 


(ST Only) 
(Both) 


(ST Only) 

(Both) 

(Both) 


Turn #6 Dial to digit #3 and #7 Dial to digit # 6 . 
Remove all Screws Securing Front Carriage Rail and. 
remove Rail, 

Cautions Tr atch Thrust Springs in Rail. 

Place rubber bands from end of Dials to Transfer 
Levers. 

Remove Window (Right Rail Draco) and Left Rail Brace, 
Remove Counter Rials 5 Watch Springs and Balls. 


Remove ALL parts from FLOUT SECTION. 


IDENTIFY ALL PARTS Oil CARRIAGE 
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R Efi.S3BI.B LY: 

Install A ccunulator Cler.r Rack and adjust Retainers 
for FREE r.ction of Rr.ck, Renove rll plry possible, 
(To lower retainers, reneve fron frr.no r.nr* form 
down. To raise, pry up with screwdriver, BUT Not 
on tooth of Clcrr Rr.ck.) 

Hrve I nstructor Check Reck b efore procnnrMgng. 

Inst rll Bumper, Left End of Cler.r Rr.ck, Adjustment 
will cone later. 


Instr.ll Accumulator Dir Is 
Stert fron Left Side, use Detent 3r.ll Pusher, 
Ask for it. Instr.ll Dir.ls with zero up rnd 
with Hexagon Berring pr.rollc-1 with Franc, 
('fetch this.) 

Instr.ll Front Section rnd Secure Long Scrcv/s. 

Cere token not to tighten too much, just snug. 

Reneve rubber bonds. 

Check Dir.ls by spinning fer freeness rnd Detent 
Brils working properly. 

K rxe . Instructor, Check before .procee ding. 


Instr.ll Trrnsfor Levers. Strrt from Left Side. Use 
Bril Pusher, Ask for it. 

Instr.ll Accur.ulr tor Eero Stop Slide, Bumper, Zero, 

Stop Lever. 

Instr.ll Optionr.l Clcrr Slide. 

Lorvc Carria ge Shift Rr.ck OFF . 

(ST Only) Instr.ll Interlock. Brr rnd Spring inRi’ht End of Frrnes, 
Install Right and Left End. Plates. 

(ST Only) Instrll Right rnd Left Brockets for Interlock Brr 
Returning Sate and instr.ll Actuating Sate. 

Instr.ll Rollers for Counter Cler.r Reek Studs. 

Instr.ll Counter Clcrr Rack. 

Instrll Counter Zero Stop Slide and Spring. 

Install Bumper for Counter Clear Rack (Right End of 
rack to clear slot, adjustment later.) 

Instr.ll Counter Dials, 

A-ttach rubber band from end of Dial to Transfer 
Levers. 


Install Vindow with 
Brace. 


Sen: 


in.g Fingers & Right Rail 


Instrll Front Rail. 

Secure Rail at Left End, loosely, and swing Rail 
against dials and work dir.ls in place. Have #6 
dial at dijit #3, rnd #7 dial at digit #6 (ST only), 
secure Right End and Secure Windows. 


Instrll Automatic Return Clear 


Step and. Division Stop. 
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TRANSFER LSVHi I NF ORHAT ION 



4 

l£| 

0 

P "H 

0 

Detent Hole 

1 





C 3 

A - 01c 1 Style | used on crrly no dels. 

Short Stud.5 Detent Hole close to lever. 



B - Letor Style; Three Types: 

1. Short Stucl, Detent Foies Close to Lever 

2. Long Stud, D.e.tont Hole Close to Lever 

3. Long-Stud, "Detent Hole further fron Lover 


(1 end 2 interchr.ncec.blc if end of Long Stud is ground off.) 
(2 end 3 not inter chc.ngec tie because of Detent Hole 
positions.) 

C - Present Style; Lip (x) position is chr.ngod. Long Stud, 
Detent Hole sene e.s 33. (Not interchangeable with 3B 
unless ell Lovers ere changed.) 


If 91095 Levers r.rc put on in piece of 90095-11 the 
Stud r.t ext rone left must he chr.ngod. The Stud for 
91095 is lr.rgcr. 




5022 Old 


5322 New 
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CARR I AGS . ADJUST LENT S 
(Carriage OffT"" 


TRANSFE R LEVERS 

Ref. Per. 55, Page 23 

COUN TER CLEAR KAC1C 

Ref. Par. 37, Page 20 

RIGHT HAL F ACCUMULA TOR CL! Alg RACE 

Ref. Par. 38, Page 20 

OPTI ONAL CLEAR SLIDE 

Ref. Par. 42, Pago 21 

Must be na.Ce after Par. 37-38 

ACCUI;. DI ALS ZERO STOP SLIDE 

Ref. Par. 44, Page 21 

A CCU M. EE RO ST OP 8 LI PE . ACTUATOR 

To be given by instructor 
(Make notes a nr* sketch 


C OUNT E R EERO STOP SLIDE 
~ To~be given by instructor 
(Make notes a nr 1 sketch) 


Ref. Par 


ALIGNING 
56, Page 
over but follow the 


CARRIAGE TO MACHINE 


23 

Read over but follow the written instructions 
a sequence setting, step by step, to properly 


here. This is 
align Carriage. 
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#1 • Hr.vc both Rear Strrps and both Front Strops loose. 

#2. Chock straightness cf Carriage Support Brr. Hot to 
bo bowed to rccr rt center. 

#3* Instr.ll Carriage. 

Trr.nsfor Lovers to be sot for .c. .010 to .014 clearance 
to front collr.r of Trrnsfor Gorr. 

To adjusts Hove Carriegc Support bar front or roar. 

Right end m-ves front to rear only. 

Left end noves front to rorr for Transfer Lover setting 
and up and down for leveling Carriage. 

Adjust Transfer Lever setting first. On machines with 
the lips of Transfer Lever perpendicular to Carriage 
frames the Carriage can be set so there is equal 
clearance each side of Transfer Lever Lips to collars 
on Transfer Gears. This will give a .010 to .014 
clearance. 


On machines where the lips run parallel with Carriage 
frame the setting is .010 to .014. 


To check for Transfer Lever setting being equal, care¬ 
fully observe through the setting from one end and 
move Carriage to rear carefully at opposite end. If 
the light increases and equals — one"end is' high the 
other low. Observe from both ends and test. VJhen one 
end increases and the other doesn’t and then checking 
from opposite end and same conditions exist, the 
Carriage is level. 


jt/ 

if »’ < 


Level Carriage. 


Left end of Support Bar is 
there is no rocking of Carr 
Center to test. 


adjusted up and down so 
irge. lave Cr.rri gc in 


#5. 

# 6 . 


Adjust Front Straps one rt a tine for minimum clearance 
and free action of Carriage. 

Adjust Hoar Straps on at a time. 

Carriage to be free running without up and down 'olay 
or b* ck and forth play. 

File off clamps if tight. 

Peon if loose 
(Demonstra tion given) 


CA RRIAGE SHIFT RACK 
install Rack 
Rof. Par 57 s Pegc 23 

EXTRA TRAN SFER S HAFTS BEAR ING 
Rof. Par. 5tr,~ Pa go* 23 " 







CARRIAGE STOPS 
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Ref. Per. 30-31, Page 19 
CARRI AGE SHIFT. RACK CLt.JIP 
Ref. Per. 32, Prge 19 
OVERRIDE. PAUL STOP 

Ref. Per. 25, Pr.ee 18 
CA RR.E.O E CLRi.RIN G Ap jtJSTIEETS 


LAST ORPER POSIT TORE 


Ref. Per. 45,. Pege 21 

Following five edjustnents ere sequence; 

(1) OPT I OR AL AuTOEETI C CLEAR PE7L 

Ref. Per. 46, Page 21 
Adjust per following; 

9's in Diels. Depress Ret. Clorr Key. Rotete Crenk 
slowly till Clear Slide is et maximum trevol. Adjust 
Cler.r Paul ty Eccentric B so end of Clorr Recks ere 
approximately .020 fr on rut Per bumper s in end. pletc. 

(2) SPLIT CLEAR LAT CE 

Letch #91675 (Pg* 77) is edjusted by Eccentric to allow 
Left Pelf Accun. Reck to Cleer Diels from 9's to Zero. 


9's in Diels| Depress Return Cleer - Rotete Crenk slowly. 
Loft Diels to roe.ch Sore end Optione.l Cleer Slide to 
hevc- ,010 to .020 further movement to the end of its 
travel. 


This is the overthrow for the sefe clearing of Diels. 

(3) left bu:;p:r f or, opticea 7 . clear slide 
Ref. Per. 43 , Page 21 

Kith Optione.l Cleer Slide et extreme' trevcl ty Ernd 
Crenk in Return Cleer Operation adjust bumper per adjust¬ 
ment Clorrence of .001 to .005. 


J 





VJl 
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4. L IFT HALF AC C UI/ I RACK BUMP ER 
Ref. Per. 41, Page 21 

With Optional Clear Slide at extreme travel by 
Hand Crank in Return Clear Operation adjust bumper 
for no pressure or clearance to Stop B. 

Purpose of adjustment; To keep Left Rack from 
bumping into Right Rack and moving it when the Right 
Rack is locked in non-clearing position which nay- 
spin a Dial. 

• LEF T. HAL F ICC U R RACK (IPS IDS BHD BUIIPIR ) 

Ref. Par. 40, Page 20 


AC THATI NG I, EVER FOR RIG HT SHIFT 
Ref. Par. 26, Page 18 
CARRIAGE CL EAR KEY 

. Par. 50, Page 22 


Ref 
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SEQUENCE AD JUST HEMS 


ADD-SUBTR ACT.. GATE CEM RA LIHSR 
Ref. Per. 60, Page 24 


This paragraph really has three parts. To he checked 
and set in the following order: 


Firsts Four point of Contact 

Arms A & B in sketch hold the Add-Sub Gate steady. 
Lower Arm 3 contacts bottom of lip on 

Centralizer and bottom of Stud on Gate Arm. 

Upper Arm A contacts top of Stud and top of 

Screw C. Adjustment made at C. 

Second: Straigtness of Gate. 

Slowly mesh Add-Sub Gate manually and observe 
along line of Contact made by Add-Sub Gears 
and Dial Gears. 

Gears to contact at sane time along entire 
length of Carriage. (Demonstration Given for 
aligning Gate.) 

Purpose: If Gate is not straight, the Add-Sub 
Gears can come cut of mesh at one end or the 
other prematurely and may cause errors in Dials. 

Third: Equal Clearance 

Gate to be positioned by Centralizer for equal 
clearance between Add-Sub Gears end Died Gears. 
Adjust per instructions in Par. 60 

(Notes After making the Equal Clearance, check 
for point of Cycle Lock Pin riding the Center 
of the edge of Cycle Lock Disc. 

If the Pin doesn't, an adjustment may 
be necessary, providing Gate is set properly.) 

(Explanation given. Take Notes.) 
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DIREC TIONAL CONTROL SL IDE - PLUS-MINUS 
Ref. Per• 61, Page 24 

Rather then use Straight Edge es mentioned, depress plus 
end Minus Keys equally so the holes in Key Stems show 
cquel space above top edge of Control Plato. 

Gears to have equal mesh in both Plus and Minus operations. 
That is, the Gears arc not to nosh deeper on one side than': 
the other. 



ADD-SUBTRACT BUMPER ARK 
Ref. Par. 63, Page 24 

Purpose of adjustments In Division Operation, to provide 
a limit for the travel of Add-Sub Gate from the Subtract 
Position to Add Position to absorb the bounce or to take 
the recoil from Gate so when it moves from the Add Position 
to Neutral it will not bounce past the Neutral which night 
cause the Dial Gears and Add-Sub Gears to pick up as Carriage 
shifted. />' 

SHIFT KEYS INTERLOCK 

Ref, Par. 64, Page 25 

BE LL TAPPER AS S EMBLY 

Ref. Par. 66 


u 


/ 
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(EXTRA. CARRY OVER (SPRING TRANSFER) 
graci ng O p era t ions 

1* V/ha.t is the purpose of Latch (A)? 

2. What is the purpose of Paul (B)? 

3. What is the purpose of Cam (C)? 

4* V/ha.t is the purpose of Lever (D)? 

5. V/ha.t is the purpose of Arm (E)? 

6, ’/hat is the purpose of Link (F)? 

7# V/hat is the purpose of Spring (G)? 

8. V/ha.t is the purpose of Lever (H)7 

Not#J WRITE OUT ANSWERS TO ALL THE ABOVE QUESTIONS ON SEPERATE 
SHEET OR SHEETS OF PAPER. 
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S Pi i I IT G TP A NSFI I; (Con't) 

The Spring Transfer or Extra Carryover Mechanism is 
provided on Ten-Bank models only to increase the capacity 
for Accumulation in the Product Dials to fourteen places 
in place of twelve. 

The #11 and #12 Add and Subtract Gear Shafts are Special, 
and are identified by a groove around the shaft next to the 
Detent Gear. Thej 7 ' can be used, only in these positions. 

The #13 and #14 aro special Ratchet Gear Shafts. 

ADJUST MEETS 2 

1. Latch (A) is adjusted to Transfer Levers (B) by 
forming Latch (A) for .010 - .014 clearance. 



2 . 


Tost for Latch (A) for bottoming by turning Dials 
so Transfer Cam (B) trips Transfer Lever (C) as 
shown and check for slight movement of Latch (A) 
away from Transfer Lever (C). Fig. 2. 

(Position Drive so Can E, Fig, 3, is as shown for 
above test.) 
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8 HUNG TRANSFER ADJUSTMENTS (Cont'd) 


3. Levers (A) and (B) should have approximately 
.020 - .030 over latch to Latches (C) when High 
Point of Roller (B) is on High Point of Can (E) 
Form Lever (A) at (F) to raise or lower Roller 
(B). Fig. 3 


Note; This is to allow the Trip Pawls (G) to re- 
let ch safely on Ratchet Gear (H). Fig, 4. 



Therershould be no Binds in any of the Extra Carryover 
Levers. This mechanism has to be free to function 
properly. 

TESTING 

#1 in First Column; Dials Clear. Carriage in First 
position. Depress Ilinus then Plus Keys rapidly. 
Observe 9's transfer in on Ilinus to 13 th and 14th 
place and that all Zeros appear on Plus. Shift 
Carriage to Second position and repeat operation, 
then to Third and so on. Bell should ring on each 
Minus and Plus stroke. 
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S 


EBVICE PROBLEJS; Extra Carryover 
Failure to Carryover 

Check for Weak or Broken #1094 
Check for worn Pawl (G). 

Check for Adjustments 1 , 2 . 


Spring 


(G). 


Continues to carry over in all operations; 

Check upper end of Lever (B), broken. 

Check for breken #1092 Spring of Latch (A.), Latch (B), 
binding. 


Leaves Errors; On older models in Division, that did not 
have Blockout Arm (D). Check for binds or weak #1094 
Spring (G). 


DIVISION 

D IVISION CONTROL .GEAR , AS SEMBLE 

DIVI SION THR O' r 0ITT BAIL (Sequence # 67 - 68 - 69 ) 

Ref. Par. 67 , Page 26 

Purpose; To eliminate excessive end play so next adjustment 
may be made. 

DIVISION TIE’vT'CUT ACTUATOR (FLAG) 

NefT P^rTTerTTic'- 2T-- 

Dials Clear - Figure in K, B. Carriage in Center. Latch 
in Division. Rotate Hand Crank until Division Aligner 
Latches are delatched, continue to operate until Flag is 
tripped so the Roller is on hi,Jr point of Flag and then 
adjust by Eccentric as directed. 


Purpose; To allow #40006 g. 
rotates. 


to clear Pin before it 


CAN FOR DIVISION THROW CUT 

Ref. Par. 69 , Page 26 

Two parts to this adjustment; 

First; Fig. 2 , see end pr r a gr a ph • 

Slide Cam up or down on shaft for .030 clearance. 

Purpose; Excessive clearance would cause a delay 
of Flag moving into position for contact 
by Roller, therefore causing a failure 
of the Div. Control Goar to cone out, 
thus no restoring of overdraft, no 
division operation. 

Second; Not per instructions in STY' JIanual, Adjust per 
Service Letter #133 for Goar coming out into 
mesh. 
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DIRECTlCn/lL CQjl TROL SLIDE - DIVISION 
Ref. Per. ?2, Page 26 

Purpose of Adjustment: To allow Gate to move eque.lly in 
both directions in Division to obtain c-quel mesh of 
Geers. This adjustment must be- proper to obtain the 
correct setting on next adjustment. 

Remember - If this is changed, always check the following 
Centralizer adjustment. 

CENT RALIZER ARE - DIVISION CONTROL ARI! 

Ref. Per. 73, Page 27 

NCTEs To check this adjustment - Carriage off - operate 
by hand crank in Division. Position Gate at the neutral 
position during the Shift cycle then push up on Division 
Stop Lever to dcle.tch Division parts. The Add-Sub. Gate 
should not move. If it moves, adjust Eccentric F accord¬ 
ingly. If Counter is installed, lift up on #1 Counter 
finger to disable it from the Counter Blocking Slide. 

ECC ENTRIC STOP FOR D IVISION CONTROL ,.RN 

Ref. Par. 71, Page 26 

UOTEs If Eccentric is adjusted too close to Control Plate, 
there will be a notice:. bind when operating in Division, 
by Crank, when the Corunna Arm moves from the Neutral to : 
Subtract position. 

Purpose of Adjustments To ::rke sure Control Gear will 
restore after a. Division Cycle. 

GOBBLE R ACTIO! 1 TEST 

This is c test that should be made before operatin'- machine 
under power and after making the preceding adjustments, or 
anytime after a new Nobbier has been installed. This chock 
is made manually by hand crank. Latch machine in Division, 
(Carriage on or Off), and rotate manually, slowly, (hold Flag 
or Transfer Gear to operate Control Gc-ar if Carriage is off)', 
observe when the Add and Subtract Gate moves to the Add Position, 
the Upper Stud on the' Nobbier Arm moves into race of the Oscil¬ 
lator Cam FREELY, and as Add and. Subtract Gate moves into the 
neutral position, the Upper Stud moves up and out of the race 
FREELY and clears race before the Shift Cycle takes places also 
the Bottom Stud onga. cs race as Upper Stud clears race. 

Ii the Studs on the Nobbier Arms do not clear the races or 
engage .properly, they will chew the Oscillator Cam, and will 
cause the machine to niseperate in Division. Nill also spread 
the Arms so the Studs do not engage properly. 

(Continued on next page) 
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'COBBLER ACTION TES T (Continued) 

On or.chines with Duel Division, Check with both Divide Keys 
depressed end again with only the Inside Key, or Negative 
Division. The Gobbler must function properly in Negative 
Division also. The movement of the Gobbler is reversed in 
thrt the Upper Stud moves up end out of the rr.ee when the 
kdd end Subtract Gate moves to the &dd Position^ and. when 
A.dd and Subtract Gate moves to the Subtract Position the 
Upper Stud engages with the race and Lower Stud, moves out. 

(Be sure to know and use this check, it is important.) 

CLUTCH l iLLSft.SE. S LIDE - DIVISION 
Ref. Par. 74, Page 2? 

Di vision STOP. PI T CLRLILGR 
Ref. Per. 75? Pago 27 

NOTE: Ln extra cycle means the Clutch doesn't shut off 
soon enough ft the end of division. The Division 
Control Gear should always be out after a Division 
operation is completed. It will restore on the 
next cvclo of the machine. 

BLOCKING DPI - (EXTRA. TII LNSFER IN . DIVISIPlU 
Ref. Par. 76 , Page 27 

NOTE: Lever B, Fig. 1, to be centered in Stud ft. to obtain 
proper .036 setting. 

PURPOSE: Do oner than .030 might cause the #13 Ldd.-Sub Gear 
to become half cocked when the machine dclatches 
in Division. 


PI\ 

'IGION SETTING 

T TvtrTV 

Liii V j 1 

1 


Ref. Par. 

77, 

Page 

27 

ID 

riSION LATC 

T T 

'JL J. 




Ref. Par. 

53, 

Page 

22 

DISABLING CAN 

T 




Ref. Par. 

78, 

Pa jo 

27 


Note and 

' rc 

member t 


Control 

Go r 

r Ass< 

crib 


DIVI SION A L IGNER 
Shift hrms 


(continued) 
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DIVISION ALIGNER (Continued) 


1 • LATCH ES FOR DIVISION SEN SI NG MECHANISM 

Ref. Per. 82, Pee 2o (Sequence 82-80-81) 

Make this adjustKent in Hone Position of the assembly* 
Keep latches parallel with Add-Sub. Gate Shaft. (This 
is just a guide to folio™.) 

2. DIVISION SHIFT ACTUATOR UNIT 

Ref. PcrT1TopPr.se 28 

Delete the .015 -.030 adjustment in sketch. 

Left Arn B is adjusted only. 

3. DIVIS ION SHIFT 

Ref. ParTTTl, Page 28 

Two parts to this adjustment. Left Shift Arm B is 
first and is made in shift position. Right Shift 
Arn D is adjusted second. 

Keyboard, to be clear - no number in it. 

Sens in g. M e chanism 

1. S ENSING FIR G PRS A CTUAT ING LEVER 

Ref. Par. B’jT, Page 29 (Sequence #85 - 84) 

2 • SHIFT DIVERGING BA IL - SENS ING F IIIGER 

Ref. Par. 8*4, Pnge“2£T “ 

Have Keyboard clear - no number in it as mentioned. 

Make sure Latch B fully Golatches Mien Dials arc clear. 

3. SHIFT RE VERSI NG B AIL. - DIVISION 

Ref. Par. 83 , Page 28 

This adjustment can be checked at the sane tine as 
#84 - in a Shift Position. 

CONTROL SLIDE FOR D IVISION TillO r OU T 
Ref. Par. 86, Page 29 

Make adjustment per following, not per books 

Keyboard and Dials clear. Operate by Crank in Division 
Aligning. Outside Latch will delatch. Make adjustment 
ox D when the Shift Actuator Unit is latched only by 
the Inside Latch and the Control Gear is restored to 
normal. Upper cnd of Flag B to have full bite on 
Roller C. 

DIVISI ON SHIFT R EVERSING LEVER 
Ref. Par. 87 , Page 29 






















COURT DR 


W) 


Read through the following on the Counter before installing. 
Use Counter Mock-up for observing operation of counter. 

Motion of Counter; 

Plus operation; Observing #1 Primary, the Counter A-bly 
moves to Rctr by action of Counter Rocker Can and Am on 
Left Side of machine; then moves to Left when Primary 
Finger is engager 1 with Dial, turning to Dial, by action 
of Counter Oscillator Cam. Then moves to front anc 1 out 
of mesh with Dial by action of Counter Rocker Arm and C; 
then to .the Right to Home position by action of the 
Oscillator Cam. 

lit tion on machines with One Piece Rockor Arm 


1 


\ 


Pi us 


r 


Home position 
_#l primary 


- k 


Motion of machines with Two Piece Rocker Arm 


, Horn*? position 
#1 Primary 


Minus ration; Counter Moves to Left first then toward 
rear and in mesh with Dial, then to Right, turning Dial, 
then to front out of nesh to Homo position. 

Motion on Machines with One Piece Rocker Arm 





Nh n u.s 


pome position. 
1 #3 primary 


f- 


Motion on Machines with Two Piece Rocker Arm 



Home position 
-#1 primary 
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The Counter consists of the #1 Counter Tooth me 1 Lock 
Assembly, Fie* 1. AnP the Counter Transfer 'Fingers Assembly, 



rimary 


The Counter Tooth one’ Lock Assembly (Fig.l above) consists of 
a Prinr.ry Finger or Counting Finger anr* a Locking Lip. The #1 
Primary Finger Counts in all calculating operations in any 
Carriage position. The Locking Lip stops the Counter fr'on 
operating when the AcV anc 1 Subtract Gate is in a neutral 
position during Shift operations. 

The Counter Transfer Fingers Assembly (Fig. 2 above) consists 
of a Primary Finger anc 1 a Secondary or Blocking Finger. The 
Blocking Finger (A) moves against the Blockout Disc (B) of the 
Counter Dials, thus keeping; the Primary Finger (C) to the left 

of that Secondary from engaging the Dial Teeth (D). (Fig. 3 bo^ow* 

•} 

c 

v 'hen the Botch in the Blockout Disc comes in line with the 
Secondary Finger (A), then the Secondary Finger moves through 
the Notch anc" allows the Primary (B) to left of Secondary to 
engage with the Dial Teeth (C) t,hus giving; a Transfer, (Fig. 4) 

’.Then this Transfer takes place, the Secondary Finger (D), in 
line with the Primary making the Transfer, then moves against 
the Blockout Disc (D) thus keeping all fingers to left of it 
from contacting the Dial. (Fig. 4; 


Top View 


Top V iew 


D_ 


1 l— £J— J 


-D„ 




13 


‘is. 3 


u 


A 


S 


C 

\ 


3 !_5i:i 




o 


E 


rzzr ana 
V \ 


D 


A 

lb* 4* 


i 1 J-b 


r 
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COUI-ITUi (Continuecl) 

The Counter Pincers when on the Counter Carrier Shr.ft ere 
not in e. straight line, tut forn a Spirc.l rrounc’ the Shr.ft. 
Fij. 1. This Spirrl is very slight, approximately .004 on 
eoch Counter Finder Assembly. Fie.-2. 



□ □ 

r- " r ri __ , r— . 

-O-CD" - 


Fie. 1 


□ 


"“1 

BLOCK* 

DISC 


PRIMARY 


M^R 


□ 


3.. 


-a 

)UT 


D □ 

id'Ddj .. c.~:r —ti 

* * Jp.o 

secondIry 


/ 

• I 
' I 



OOif 


Fir 


a 


The Purpose of the Spirrl is to allow only one Secondary or 
Blocking Finger to contact r. Blockout Disc r.t r. tine Purine 
a Transfer. Fig. 3 


cud HDD 

□ D 

CUD CZZ3 


a 





NOT CONTACTING 


DqD i-a-1 


u 


□ 


□ □□ 



TRANSFERING 


BLOCKING. 


Fig. 3 
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COURT EE (Continued) 

If more then one Secondary or Blocking Finger should. contact 
a Blockout Disc, the possibility of a ’Flicker* or 'Secondary* 
Pick-up* nicy occur, especially if there is a (9) in the Dial 
in line with the Secondary, which is in error or has lost the 
.004 spiral, which will allow the Secondary to rub on the 
Blockout Disc and catch in the Notch as the Counter operates, 
thus 'Flicking* the Dial or turning the (9) to (0). 


^ ^ ^ QD0 


IN ERROR blocking 


TRANSFER 


To corrects The Lug of the Secondary in line with the Dial 
in error is peenod slightly. NEMNIBER, it is the Secondary in 
line with the Dial in error. . / • . ' 



Primary Pick-ups k Primary Pick-up will occur sometines on 
the Counter Dials to the loft with the Carriage in the 1st, 
2nd, or 3rd position. This ’"ill happen if the Primaries arc 
bent or adjusted too far to the rear of the machine, thereby 
coming into contact with the Dial Teeth. 















COUNTER ADJUSTMENTS 
CBecuence) 


COUNTER ROOFER LEVER 


Ref. Par. 22, -cage 30 

MOTE: THE left land can clear more than the .002. 

^he right end should not have less than .010. 

#2 COUNTER -LOCKING- SLIDE 

Ref. car. 29, Pgge 30 

First part: If there is nore than the .003 clearance 



extension of the $1 Counter Finger Assembly to lower 
Lip 3 - Lip 3 to be straight alb all ti.nos. this snail 
clearance is necossary to keep the ;>-l Secondary Finger 
fron noving rearward to contact Blocicout Eisds daring 
Shift Cycle. 

Second Fart: ...djust Slide A'per instructions: adjust 
Gate Stop L por instructions. 

NOTE: There are two style of Counter Blockout slides 
and Retainer. The - following sketch shows old style 
and net hod of adjusting. Snow this and renenber. 

Adjust Retainer (A) for .001-.003 clearance to slide 
Depress and HOLD down Hinus Ley. Adjust Blockout Slid' 
(3) to Center Bearing Plate (C) by Screws (D) with no 
pressure or clearance. 



SLIDE .030 LONGER ON OLD STYLE 
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C OUPTMR 

A)D JUMTI HITTS 

(Continued) 

,'h y 

tr*> 

COM." Tin FIK( 

JUR AUCGKIBIIT 

Jll 

v/ u 4 

* 

Ref. par. 93, Page 31 

C OiITTDR 0 JCILLATTNG COLLAR 


Ref. Par. 

90, Page 30 


C GOITER TESTS 


After setting the Oscillator Collar i#djustnent, test Counter 
os follo\vs: Learn in this orcler. 

1. Kith pressure on end of Shaft to right, depress Minus 
Key for a few revolutions, then the Plud Key: then 
with pressure to left, repeat operation. Counter 
Dial operated by ;'-l Primary should not fail to count. 
Shift Carriage to second position and repoat tost, 
then to third position, etc. If any Dial should foil 
to operate; check for Oscillating Collar being in 
adjustment, chock for Primary Finger being out of line. 
Check for defective Dial (Tooth nay bo out of lino. 
Detent loose). 


2. Secondary Pick-up or Flicker. 

Carriage in First position. Dials clear. Dopross 
Minus KMy to pi;ce all 9’s. Turn next to lost jjial 
to o. Now Plus and Minus rapidly for • few strokes.' 
The Dial to the Left of the & should show no movement. 
Turn this 8 to'.a9 and novo 8 to next Dial to right 
aid repeat operation. If a Flicker or Pick-up occurs, 
peon the’.Secondary lug directly in line with the Dial 
in error. Peen lightly. Keep moving the 8 to the 
right end repeating the test. 


3. Secondary pickup of Flicker Test. 

Carriage in first position. Dials clear. Put all 9’s 
in by use of Minus Key. Add key Down. Move Carriage 
to last Position. PI ce 8 in next to last Dial by use 
of Minus Kay. Place 1 in first colu;:in of Keyboard. 

Dopross Division Keys. Observe as machine is DP7IDIMC- 
the Dial to left of 8 shows no - , movement or turns to 
Zero. Repeat test by shifting carriage back to next 
to last position and moving 8 to next Dial to right 
and pi cing a 9 where the 8 was. Repeat division - 
operation. If a Flicker or a Di.,.1 Pick-up occurs, 
peen the secondary lightly that is in line with the 
Dial in error. 
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COUKTdB ^LOCKOUT 3LOCKEJG LIP/PB (II.ST.S. ) 
Bof , Per, 91 1 Pi'- O 30 

c odptab bjvdb z : xavaa 
B::f, ^ar. 92, P.v e 30 


CdirTCB /yciSB LPVDB (liichines with 0,0 Piece lacker Ar 2 *)v 

With Carriage in First Position, adjust Booker Lovor Stud (A) 
(?:• •. 1 ) to position „-l Primary (b) closer to B* oclcout Qisc 
(C) than to Dial Teeth (D) (Fig, 2 ) and so the last Primary 
(13) lias ,003 clearance to ^lockout Disc (F) (Fig $)* 


1T0T3: It is sometimes necessary when installing new 
Finger Assemblies or Counter Assembly that tlio 
Primaries on the left of the Counter need', bo 
filed on the front face to allow the Counter 
to be adjusted as above. 



1 l 
i 


Figure 2 
Right end 


Figure 1 
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r 

H ! 


1 
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ii 
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f x i i W..» 

lj*£' 

- 1 *-,008 


Figure 3 
Left End 


Timm QE TTAflTTnra S2Z2D 

Place a ( 4 ) in First Column of Keyboard, Dials clear. 
Depress and hold Plus Key for'15 seconds, 3et Governor 
Point Get 3crev; for 495-500 B.P.1.1. 

(Accumulator Dials show the proper B.P. II, ) 
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Information on Types of #1 Counter Tooth a nd Loc k /issembl y 

pig. 1 shows types found and used on machines that have e one 
piece Counter Rocker Arm Assembly. The part numbers are the 
same and they are interchangeable . 


n x — 

i I -- 


O) 


Pig. 1 


Angle greater than type shown in 
Figure 2» 


—-> 


1XL >L 


VQ z/ 

Obsolete ^44520 


_q \ s 

I c -- 

i ^ 


(Of 

Present #44520 


Pig. 2 shows typo found and used on machines with a two piece 
Counter Rocker Arm Assembly. Late Gray Line and all W Line. 
Not interchangeable with #44520, Pig. 1. 


Pig. 2 


I s Angle decreased to type shown 
q / in Figure 1. 

I 



#44420 
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DIVIDEND T/: EULA m 0R 

TA B ULA TOR ACTUATOR LEVER 
Ref. Par. 97, Page 32 

Note: Lift up on Lever A to test for clearance. 
TABULATOR SHIFT fV^T Tip L ^V^R LATC H 
Ref. Par. 95, Page 32 

(1st) Last sentence only. Depress a Tab. Stop to hold 

Slide D down. Adjust Latch at »F« to obtain clear¬ 
ance. This a Hows latch to move fully under Lip 
when in right shift. 

(2nd) First two sentences: Twist at 'C T for adjustment. 
TABULATOR SHIFT ACTUATING LUVUR 


Ref. Par. 96, Page 32 


a dp* stjb ♦ gat? delator iavhr 

Ref. Par. 98, Page 32 
#1, Fig. 2 

#2, Fig. 1. Rather than in normal position as mentioned, 
have a Tab. Stop depressed to hold Trip 
Lever A down pa3t end of Lever B. Lever B 
when tripped manually should swing up and 
down so Lip will clear Trip Lever A .005-.015. 
Adjust by forming Lever C. 

ADD-SUB. GATE RFLATCH LEV^R LINK 

Ref. Par. 99, Page 32 

ADD-SUB. G A TF / CTITATOR LUV~ R 


Ref. Par. 100, Page 33 
Two Parts: 
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COU NTER BLOCKING LEVER ACTUATOR LEVER 
Ref. Par. 101, Page 35 
P LUS-MI NUS GA TE C ONTR OL ACTU ATING LEVER 
Ref. Par. 102, Page 33 
TABULATOR KEY RELEASE LEVER 


Ref, Par# 103, Page 331 

STUDY CVER SERVICE PROBLEMS, Pages 49-50 on DIV'D TAB. 

If any question, make notes and ask about them# Learn 
those and you'll reduce your time on Tab, troubles. 

Machine testing per Service Letter #176. 

Use tests that apply to what you have covered. 
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ADDITIONAL TESTS 

Carriage in first position; Dials clear; Ada Koy up. 
Place in Keyboard 9876543211. Depress and hold Plus 
Key for 300 revolutions, in Counter. Dials show 
2962962963300. Depress and hold Minus Koy till Counter 
shows Zero, This test Selections lransfer action, 

Geneva Setting. _ 

Use the same Keyboard set up. Dials Clear, Carriage in 
first position. Operate Plus Key up and down till 
^ounter shows 300. Same answer in Dials. Subtract out 
by use of Minus Koy by operating it up and down, ihis 
tests the Pull Cycle Lock Pin. 

The above is for 10-bank set up. 8-bank would bo 
98765432. Dials would show 29629629600. 

ALIGN ER TEST 

CARRIAGE in first position; Dials clear; Keyboard Clar. 
Place a »I* in first column. Twirl a *1* in Second 
Accum. Dial. Depress both Division Keys. Carriage to 
align one soacc past figuro in Dial then Divide back. 
Leave figure in K.B. but move *1» in Dial to third Dial 
and ropoat operation, then to fourth Dial till you 
roach loth Dial. 

Place a ’l l in last Accum. Dial and a *9 1 in last K.B. 
column. Carriage first position. Divide. Carriage to 
align to hst position and trip off both latchos and 
divide out. 

SERVICE PROBLEMS AND MSCKANICAL ANALYZING 

You will be given a fow sorvico problems to correct.. 
Those are not tricks, they are real probloms. This is 
to help you loarn the proper way to analyzo the service 
problo m. 

Read ovor the following pagos on u cchanical Analyzing. 
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MECHA N ICAL ANAL YZING 


( 


This course you ar§ taking is arranged into three stops 0 
First: The mechanical operation of the machine* Second: The 

adjustments* Third: Analyzing. 

You must know the first and second before you can Analyze. 

If you didn't, you would not knew what you were looking for or 
where you were to start. In olbher words, you crawl before walk¬ 
ing and walk before running. Since the first part has been 
completed and most of the second, we will now try to assist you 
in tho proper method of analyzing. 


One of the most important factors in servicing the Friden Calcu- 
lator correctly and efficiently to the customers *. satisfaction 
and to yours, is the proper analyzing of the service problems. 

The follow ing explanations and examplos are designed to assist 
you to loarn the correct method of analyzing. 

"Analyze" - To Separate montally the parts of (a whole) 
so as to reveal their relation to it and to one another. 

To study the factors in detail, in ordor to determine 
tho solution or outcome. 


Tho above definition is exactly what you do. You separate 
montally the parts of tho ma.chine to reveal their relation 
each other and to the entire machine operation. You study 
each cart and its action in detail, in order to dotermme 
course* of trouble and the solution to same. 


to 

the 


When you start to analyze a service problem you want to determine 
what is happening that shouldn’t happen. Of course to do^this 
you must know what the correct action should be at the point of 
operation in question. To know this, you havo to apply your- 
self in learning the mechanical operation at ovory opportunity. 


Lot’s take a few sample problems, Read over those carofully 
and chock your machine to see how these apply. 


You havo a failure of Accumulator and Counter Dials to clear on 
a Carriago Clear Operation with the Carriage Cloar Key. Now 
you know when tho Carriage roaches first position the Cimr Radlra 
arc to move out and of course clear tho Dials. Therefore, if 
tho Clear Knobs aro in tho engaged position with the studs on 
the optional Cloar Slide you chock tho action of the Optional 
Cloar Slide. Now the Optional Cloar Slide is actuated by 
#70445 Auto. Cloar Actuating Slido (Page 72), contacting the 
#90445 Optional Auto. Clear Pawl (Pago 77) which is attached 
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to Optional Clear Slide, when #70445 is moved to right as 
Carriage moves into first position, #90445 must be free to 
drop off positioner into path of #70445 and be contacted by 
it. If this is proper, then the #70445 can be sluggish in 
restoring back to left far enough to allow #90445 to drop 
in front of #70445, 

This has been assuming that the #70445 is moving back and 
forth in its proper action, Nowone of the first actions 
to observe is if the #70445 is moving. If it isn't, while 
the carriage is shifting to the left, then this means the 
#70430 Auto, Clear Cam Lever, Page 72, is not moving and 
this is moved by #70136, Kidney Camj therefore, the #70072 
Clear Clutch, is not engaged into the Kidney Cam and_the 
#70072 is engaged by the push rod through the Shift Pork, 

The Push Rod is actuated to rear by the #71290 (Page 73), 

Clear Clutch Engaging Link, therefore the #71290 must be 
in contact with end of Push Rod when #71290 is moved to rear. 
#71290 may not be in contact by a bind or by #71285 (Page 58) 
or by Bail #71495 (Page 73) or #7$155 (Page 79) or #71290 
is not being held into position by #71325 and #71440 (Page 73) 
when #71440 is latched by #71344, 

The above is the group of parts that would be checked which 
would effect the action of the Dials clearing. If you have 
observed the procedure of the above explanation, the procedure 
has been step by step, part by part, from the point of failure. 

Another example. Let's take a Division problem. You have a 
Service Problem where the machine isin Division but is just 
running in the Subtract position much longer than it should 
and you notice a series cf 9t s in the Dials to the left of 
those in the Keyboard, which tells you the overdraft was 
accomplished but did not restore, therefore you ask yourself-- 
"What must happen to restore the overdraft?” Answers "The 
Division* Control Goar must be actuated out into mesh with 
Idler Gear to move Add-Sub, Gate to Add or restore position; 
therefore the Division Control Goar didn't come out eo the 
parts to check are those where the action starts that causes 
the Division Control Gear to me sh. Now where does this start— 
The Transfer Action—theroforo tho Transfer L ovor Setting, 
Transfer Gears, Levers, looso Carriage (effect transfer setting), 
tho Connector Arm adjustment of .001--.002 (excessive clearance 
would cause a delay of flag to be actuated into mesh with 
Roller on #6 actuator) (excessive clearance causes dclgcy of 
Flag to mesh with Roller) End play in p lag Clamps; broken 
Control shaft at Control Goar assembly; advanced timing of 
Control Gear in meshing wi th Idler Goar. 
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The beginning of this action is the Transfer action and the 
ending is the Control Gear meshing. Thcrcforo, the parts 
between these two points would be tho group to analyzo. 

Again tho method of analyzing has boon step by step* part y 
part, in their proper action. 

Every operation of tho machine has a' starting point and an 
ending point; each group of ports that oporato and control a 
certain action has a starting and ending point; each part ^ 
has a starting and ending point. Therefore, if you determine 
the ma.lfunction, what is incorrectly happening, then you can 
use this point as a beginning for your analysis and start 
tracing back through the parts that control tho particular 
operation in question. 

Rules to follow: 

Dttermino what is incorrectly happening. 

Determine what parts control this particular operation 
(Separate mentally the parts to reveal their relation 
to the operation.) 


Trace back each part. ,. 

(Study factors in detail; their action, adjustments, 

binds, woar) 

It takes time and experience to learn to qnalyze, so each 
time you have any typo of problem, whether you make it your** 
nclf or it’s a rogular service problem, foliar/ tho suggestions 
and rules given to practice analyzing. Remember you must know 
what is to correctly happen at any point during cn y^ operation, 
boforo you can determine what is incorrectly happening. 

For a service man to correctly and efficiently repair a Friden 
Calculating Machine he must have a thorough mechanical 
knowledge of the machine. 

This knowledge comes not only from experience but with proper 
application of the service man’s mental ability for mechanical 
reasoning, his interest in his work and how proficient he wishes 
to become. Experience is the knowledge gained by one s own 
action and practice, not tho length of time as expressed m 
years and months on a particular type of work, for one can spend 
years doing the same type of job and not gain anything concrete 
unless ho has applied himself in an attempt ot learn everything 
possiblo at every opportunity. 

Knowing the adjustments, their proper sequence, their clear¬ 
ances and points of adjustment is not enough, but is mandatory. 
One must know v/hy the adjustments arc made as thoy are; what 
they control; what thoy will cause if off, for some adjustments 
when changed will effect and destroy others 
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Whenever adjustments aro changed for some reason of yours, 
be very sure you think ahead as to what this changing may 
effect, check to find out. Don’t change adjustments and take 
it for granted everything is all right. You may got into more 
trouble than you bargained for. 

The service man must understand that every operation of the 
machine is accpmplished as the result of groups of parts, 
individual parts and seauencc linkages that aro actuated on 
each operation. The individual parts and sequence linkages 
each have aparticular job to do in sotting up the complete 
operation and it is the combined action of these parts and 
linkages that the complete operation is accomplished. There¬ 
for if one of the sequence linkages or individual parts is 
failing to function properly it will effect the proper function 
of tho overall operation. 

You, tho service man, must know theoporation of the machine 
so well, you will know what is to oxactly happen upon the 
depression of any operating koy and what the resulting action 
is during the operation, that is, what should correctly happen 
during any phase of tho operation. 

If a machine fails to function properly during an operation, 
determine what should corrodtly happen, -what didn’t happen, 
and start checking from this point of failure. 

We can only suggest to you—you have to do the thinking— 
we cannot do that for you. 


A SERVICE TECHNICIAN IS ONE Vi HO HAS THE MENTAL ABILITY FOR 
MECHANICAL REASONING. 
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ACTU,/J?0:<S 


This information is t o e learned. It compares the various 
style and type of A ctuctors used in the machine: past and 
present . If you are in a one-man service Department, this 
is well to know for ordering replacing actuators. 

Use the ACTUATO'l Demonstration Board to compare the follow' 
ing with the type of Actuators. 2 . 


A- 1 Harrow Drum Actuator 

Used on Old Croon Case NodeIs, very early. Single piece 
cover. 

Fast timing. 

Dural Drum (Narrow 9/16" ) 

Small Bearing 

Hunker of Actuators only symbol on durm 
Small G-eneva Hub 


^2 Plain Drum Actuator 

Used on Old Green Case models, early models, single piece 
cover. 

Fast Timing. 

Dural Drum 

Widor Drum (5/S M? ) 

Small bearing 

Aumber of Actuator only symbol on Drum 
Snail Geneva Hub 

Hot interchangeable with Harrow Drum 


*8' Small Bearing 

Use on Green CAS'D Diode Is , 4 piece cover 
Slower Timing 

Dural Drum (Same width as Plain) 


Small Bearing 

Letter US’ on Drum with 1 

Small Genova Hub 

Not interchangeable with 


Tumber of Actuator 
Plain, because of 


Timing 






























'rk *S T Laifge Bearing 

Sane Tilling as 'S' Snail 
Dura1 Drun (5/3") 

Large Bearing 

Letter *3* on Dru. i with Bun or of Actuator 
Snail Geneva Hub 

Not interchangeable with 'S’ Snail because of Bearing 


#5 t X t Actuator 


Sane Tilling as 'S* 

Dural Drun (5/3”) 

Largo Bearing 

Letter ’A’ on Drun with nunbor of Actuator 
Large Geneva Hub 

Interchangeable with ’S’ L«rge. hay be necessary 
out un'c’-orsirlo of Center Bearing Plate next to 


to file _ 
Geneva Hub 


,/-6 Steel Actuator 

Sane Timing as *3* and A 
Steel Segments in Place of Drun 
Large Bearing 

Number of Actugtor Stamped on Gear 
Large Geneva Hub 

Could be interchanged with ’S’ largo or *X* if the 
Selection Gears are Changed to Steel Gears 


i/-7 PiBvisod Steel nctuator 


Same Tiding as other Steel 
Steel Segments 
Smaller Bearing with Insert 
Number Stamped On Q-ear 
Large Geneva Hub 

Interchangeable with other Ste&l by using Insert 

Note: Bronze Selection Gears aro used with Dural Actuators. 
Steel Selection Gears are used with Steel Actuators. 

Whenever you order AActuators be sure you designate the proper 
typo, such as ’S' Snail Bearing, r A , J Steel or whatever it nay 
be. You will notice in the White Sheets on Actuators that the 
Port Numbers are the some for the Dural Type Actuators, there¬ 
fore the necessity of proper designation. 
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iiono-vo Ault IK yboard por Verbal Instructions. 

Practice installing and removing. 

Remove Ilult Unit. 

Disassemble mult Unit completely. 

Arrange Sotting Pins in Piles. See how xicny different 
types there are. 

nssenble Ilult Unit Pin Board per verbal instnmetiohs and 
assemble unit complete. IKve instructor check after 
completion. 

A ligning of bearings of Pelt Unit per verbal instructions 


Timing 

of Ur, 

.it- 

S’.ift 

Sii aft 

lief. 

Par. 

12, 

• L> cgo 

24 

Tiding 

of Di 

alt 

Reset 

Shaft 

Ref. 

P.r. 

13 ; 

, Page 14 

Install 

On it 

<v 

OCi . 

Align 

Res to: 

Ref. 

Par. 

109 

, x age 34 


Instruetions given. 


Have instructor check before proceeding. 
I-'Stall Keyboard 


r\rp 1 

wj. :.j 


"iDr%-p 
X ui • 


11 , 


P - ge 


14 
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32 DUCT IQT SECTION ADJU3TI DHNT3 


;CA?2IIELTT BRACKET 



Have unit in Ixoae Position. Setting Hovers and first row 
of setting Pins to be flush on left side. 

Be sure to keep Conb level. Approximately. .012 between 
top of Conb and underside of Angled Bsc aperient Pawl* 



Ref. Par. Ill, Page 35 

Place zoros in Unit - Latch liult. Correction Key and 
rotate Hand Crank. 



Ref. Par. 105, p age 3^ 

ESCAPEMENT PAUL STOP OH BOTTOM PLATE 

Ref. Par. 106 , Page 3^ 

SETTING LEVERS AND SEGMENT RELEASE 

Ref. Par. 107-10S, Page 3^ 

These two paragraphs give the setting and adjustments for 
the Pin setting and segment release, however the following 
explanation will clarify these and explain the setting 
desired along with the following sketches. 

When a Selection Key is depressed the action desired is; 
1st, the Setting Pin smaps into Place; 2nd, the Segment 
releasesp 3 r d, the Unit escapes. (Fig. l) It is not 
always possible to obtain this action but in any case 
have the Unit escape last and the Pin setting a nd Segment 
rcleascing a3 close together as possible. 



1st 


2 nd 


3 rd 
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AS a Selection Key is depressed the lower part contacts end 
actuates tie Selection (Setting) lever so the Setting Pin is 
actuated into place; as this continues its downward movement 
the extended parts between the Top and 3ottom plate move the 
Escapement Rod down which contacts aid actuates the Segment 
Release Link so it trips the Znro Latch from under the Seg¬ 
ment to rclca.sc it; thc^oontinuod depression of the Key con¬ 
tinues to depress the E capcmcnt Rod so rear end actuates 
the Upper Exca^cment Pawl downward which actuates the Lower 
Escapement Pawl from the Teeth of the Comb thus releasing 
the Unit. 

(1st) SEGMENT RELEASE LINK 

Ref. Par, 10$, Page 3^ 

Note: To test Segment Release, Depress the $9 Key slowly . 

j 

(2nd) PIN SETTING- ADJUSTMENT 

Ref, Par. 107, Page 3^ 

Dcprcsh'all Selection Keys and check for Pin Setting- 
Segment Releasing—Unit Escaping. If pin does not set 
before the Segment releases on the 1-2-3 Keys, the 
Setting Levers on these keys may bo lengthened to posi r 
tion the Pins faster. 

Note: Check for leeway to make the adjustment. 

Depress and hold Key in question, be sure.Pin (A) 
is in place. If there is no clearance (B) between 
end of setting Lover(C) and Pin (A), then Lever, 
can be adjusted. If no clearance, no adjustment 
can be made. Adjust by inserting a suitable 
object (D) as shown and tap on Setting lever with 
Punch (E) (Next Page). 
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If the Sotting Lc-vcr is not long enough, the Setting I in will 
not sort fast or for enough and if the Setting Lever is too 
Ion.- or you should adjust it too for then the Setting Pin will 
bottom which will stop the Setting. Lever which will stop the 
Key from depressing the Escapement Rod for enough, thus not 
c s c e. ping i: he Uni t. 

If the #1-2-3 Setting Levers r.rc toe long they cm he shortened, 
by inserting a screw driver between the Setting Lever r.nd. 
Setting Pin end pressing down on the Key in question. 

S one tines the 4-5-6-7-8 Setting Levers r.rc too long, thus 
crusing a failure of the Unit to escape. It is necessary to 
obtain and escapement of the Unit by forming the arris of the 
Escapement rod to lower the rear end oneu ;h to cause the Unit 
to escape approximately at the time the Setting Pin bottoms. 

The lowering of the Escapement Red at. the rear speeds up the 
Unit escapement. 



PUSH DOWN 
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HOLT... SEGMENT HOLDING PAUL 

Ref. Per. 110, Peg© 35 

To Tests Piece 9 in first sector, depress Mult. Key, 
Rotate by hand, crank. 

PA RT CHANG ES AND A DDIT ION AL ADJUST> ENTS 
Ref. Service Letter 

I.IULT . KE YS REL5AGE BA R 
Ref. Par. 112, P a c 3 5 

Note; This adjustment to be proper before Par. 134 
is made. 


INFORMATION ON MUL T IPLICATION SELECTIO N UNIT EN D KEYB OARD 


(Read over and study on Machine) 


Fiencnber to thoroughly check any difficulties or failures of 
the Unit to escape properly before attempting to adjust; You 
want to DETERMINE what is wrong first before making an adjust¬ 
ment . 


This information is designed in an attempt to help y<;u under¬ 
stand the escapement action and methods of correction in case 
of problems. 

The Escapement consists of two Pawls and the Comb. The 
Upper Pawl (Fiji) has an angled Lip (A), This lip is 
so designed in length to allow the Setting Levers (B) to 
restore below the Setting Pins (C) before Lip (A), releases 
the Comb Tooth (D) in its upward novonc-nt. The length of 
the Lip should never bo changed 





End View 
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The tv;o Pot Is arc positioner 1 "by their Bearings (A) on the 
hotton Plate (B) (Fic• 2) so there will be .005—.010 novc- 
nent of the Unit tc the Left on escapement in First position, 
ruc to the bottom of the first tooth of the Conb being wither 
than the rest. 

If the Bearings of the PotIs are c’istrubec 1 to cause the oper¬ 
ating points to bcccne closer, then the possibility of moving 
from 1st position is rcc'ucec'. The .005—.010 movement will 
be c'ostroyef?, 

v 

A. lock up of the Upper Pawl being caught in the Conb as the 
Unit Shifts to the Right in I Multiplication will e'estroy the 
Bearing position (A). 

A 



Fig. 3 (A) shews correct action of escapement. 

Fig. 3 (B) shows incorrect action if 0*1 stance of operating 
points of Pawls has been destroyer’. 



3(A) 



After Full Depression 
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n 

i * 


□_ cA\ 


Fig. 3(B) 


-si 
_ / , 


Just Before Full Depression 


DU D 

S'- Contacting 


After Full Depression 


To adjust Pawls for proper auction if Unit fails to escape in - 
First position, tut escapes in others. Form tearing (A./ of 
Upper Pawl to Left. Take care for Binds. Also check the 
angled Lip for being bent on the Upper Pawl, 




Straight 



The purpose of the first tooth of the Comb being wider on 
the bottom is to prevent the Lover Escapement Pawl from engag¬ 
ing in the first position when the Unit Shifts to the extreme 
Plight Position. 


Notes 


There has been a change on the Escapement Pawl and. Comb. 
See Service Letter "#l64. The first tooth is the sane 
width as the others on this style. The bent down lip 
and stud, on Pawl keep the Unit from sticking into first 
position. 


u 
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Failure of the Unit to Escape on Selection Keys, but oscapos 
on the Zero Key, 

On the 1-4-7 Keys: 

If the Unit fails to escape properly on the 1-4-7 Keys, 
check as follows: 


Depress Key slowly till STOPPED. Unit fails to escape. 

Hold Key down and depress Rod that extends through Key¬ 
board, If this escapes Unit then the Extended Arm of 
the Keystom which operates the Rod is not depressing the 
Rod far enough. 

Insert some suitable object (A) in Hole of Keystem above Top 
\ Plato and insert a screwdriver (B) between underside of Top 
Plate and extended arm of Keystem and form Arm (C) down. 

Take care on forming: interlock (D) will bind on interlocks 
(E & F). 



Front View 





Front View 



* * * * 


Selection Keys Bottom; To Escapement 

(a) Depress Keys slowly till stopped. Press harder on 
Kejr if no escapement; then depress Rod, if Rod is 
bottomed, then check for rear of Rod being high at 
escapement pawl. Form front and rear Arras (A) of 
Rod to level it or to lower rear end slightly lower 
than front end. 


Rod Level With Bottom Plate 
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(b) Slowly depress Selection Key. Key stops but with 
additional pressure the Unit escaoes. Check for 
Setting Lever bottoming on Setting Pin with Pin 
fully seated. Setting Lover too long. This will 
keep Escapement Rod from being depressed far enough 
to release Escapement Pawl. 

Key not bottomed 


Check for Release Link bottoming and Point (A) not being 
depressed fully below upper side of Bottom Plate. (Soe 
Ad;}. 108) 



**************** 


When installing Wow Escapement Pawls stone the surface of 
the Pawls that contact the Comb Teeth for better cscane- 
ment action. 
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POWER SET ADJUSTMENTS 


LATCH FOR MULT. KEYS 

Ref. Par. 142, Page 41 
POWER SET CAM TKROWOTJT LEVER 

Ref. Par. 113, Page 35 

Adjust-Lover ’C ’ to position Power Set Catn ’A 1 for 
Fig. 2, but not to have Cam bottom on Clutch in 
Drive Shaft. Approximately .001 from bottoming when 
Power Set Lover #81655 is fully positioned down. 

Fig. 1 will position after this adjustment is made. 

POWER SET LEVERS; 1ST ADJUSTMENT 

Ref. Par. 114, Page 36 

To position parts for adjustments, place Selection in 
Unit. Depress Neg. Mult. Key. Rotate hand crank until 
Power Set Lever drops and Power Sot Cam moves into 
position shown in sketch. 

Purposes If too wide the Power Set Cam xvill not place 
Gate into position fast enough which will allov.? the 
#1 S: #2 Add-Sub. Gears to start rotating, if there are 
9*s in the 1st & 2nd Column, before they are in mesh. 

POWER SE T LEVERS; 2HD AD JUSTMENT 

Ref c Par. 115? Page 36 

With parts positioned as in above, continue to rotate 
crank until parts are positioned as shown for this 
adjustment. With Power Set Cam on high point of roller 
the Power Set Latch rubs on the square stud with 
pressure for the 75$ bite. 

Purposes If clearance exists between stud and latch, 
the Gate will bounce on the revolution of the Power 
Set Cam. 

ADD-SUB. GATE ACTUATIFG ARMS 

Ref, Par. 116, Page 36 

After depressing Mult. Keys as mentioned, lift Lovers 
A & C manually to contact studs. 

Purposes Excessive clearance 'will cause Gate to bo 
lato in positioning as’mentioned previously. 
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MULT. BAR LEVER 

Ref, Par, 122, Page 37 

This adjustment may be made or checked at the same time 
as the above is positioned. 

To adjust; Latch Peg. Dey and pry up on Mult. Bar to 
obtain cloarnace. 

NEG. BAR LEVER 

Ref. Par. 123, Page 37 

This adjustment may be made or checked at same time as 
Par. 116 above. 

To adjust; Latch Accurn. Key and pry up on Nog. Bar to 
obtain clearance. 

DISABLING LEVER; 1ST ADJUSTMENT 

Ref. Par. 117> Page 36 

Purpose: If there is less than 50 % bite the Hook end 

of Delatch Lever may miss the square stud in its for¬ 
ward movement. 

DISABLING LEVER 

Par, 119} Page 37 ’ 

Place Zeros in Unit, Lift up on Lever *B* at arrow; 

move Power Set Levers Assembly to rear by pressing 

down on lower rear end where eccentric contacts (Par. 114) 

POWER SET GAM SHIFT LEVER 

Ref. Par. 120, Pago 37 

To check Fig. 2, Latch Mult. Key pull down on Horse Shoo 
Interlock to latch it in a downward nosition. 

MI NUS STOP 

Ref. Rar. 121, Page 37 

Purposes To limit the downward travel of the Add-Sub. 

Gate to keep Add Add-Sub. Gears from contacting and 
Tripping Transfer Gears. 








RESTORE LATCH CONTROL 


Ref, Par, 124, Page 37 

Note: If necessary to form at ’C’ be sure to check 

Par, 118 (Link F Adjustment), Also if Link F in Par, 

118 can’t obtain the desired clearance as mentioned 
in Par, 118, then check Par, 124 and adjust at ’C’, 

DISENGAGING SLIDE 

Ref. Par. 125, Page 38 \ 

' ' . 

Purpose: If not enough throw of Latch 'O’ the Power 
Set Lever may be sluggish in dropping thus causing 
under multiplication, 

STABILIZER 

Ref. Par. 128, Page 38 

Stabilizer not to rub on Stud as it straddles the stud. 
BUMPER 

Ref, Par. 129, Pago 39 
STOP FOR POWER-SET LATCH 

Ref. Par. 130, Page 39 

POWER SET LATCH RELEASE LEVERS (3 POINT JACK) 

Rnfo Par„ 126, Page 33 

Note: If you change this adjustment, check Par. 

127, 2nd Part. 

CLUTC H OPENING ADJUSTMENTS 


MULT, KEY ONLY 

Ref, Par, 141, Page 41 


This is for the Individual Key. After making this 

ad:*usfment•, check Par. 24 & 36. 


ACOTT' 


TYpyi 'i T/~r*;? .m 

A’pur , iuifl f) 


To control clutch releasing on these Two Keys, adjust by 
twisting arm of #61285, Pago 64, where it contacts lower 
arm of #61275* (Sketch in parts and method of adjusting). 


Note: After making this adjustment, Check Par. 24 & 36. 
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MULT. CORK. KEY LEVER 
Ref. Par. 138, Paso 40 

If this lever is disturbed it will effect Par. 139. 
CORR. KEY CLUTCH OPENER 

Ref. Par. 139? Page 40 

Two Parts: Eccentric 'C 1 is first; Stud F is second. 


KEYBOARD CLEAR 

Ref. Par. 140, Page 41 

SHI FT SHAFT OSCILLATING LEVER 

Ref. Par. 24, Page 18 (STW) 

Also see Service Letter #182 or Par. SW Manual for 
additional adjustment. 

(Note this adjustment should follow any clutch releasing 
adjustments.) 

ADD PITMAN RELEASE 

Ref. Par. 36, Page 20, STW 

This adjustment would be effected by any clutch releasing 
adjustments. 

Do not form ab A as mentioned, form tail of lever con¬ 
tacted by .roller: of A. 


TfflJLT. OYft PftL EftSE L MHSR 
Ref* Par* 1.43, Page 41 
SER7ICF JZZ'M-l 


REPEAT MULT. 


£93T:'4;0a JjHLMplCR 

Ref. 134, Pave 39 

Notos iMo adjustment must be prooer before Par 127 
i._- made. 


pElliTph'IlKr BAIL 

Ref,. Par. 135, Pago 40 
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MULT. UNIT KEYS DISABLING LEVER 

Ref, Par. 136, Page 40 
RING LOCK BAIL 

Ref, Par, 137, Pago 40 

INSTANT CARRIAGE RETURN 


SHIFT CONTROL SHAFT 
Ref, Par, 131, Page 39 
RE STORE & ACTUATING ARMS 
Rof, Par. 132 
RES TORE LEVER 
Ref. Par, 133 

(NOTE: See Page 64A. This shov/s later Style Carriage Return 
(v/hich is now obsolete) and the later Stylo Repeat 
Levers, See Note 1 & 2 at bottom of Page 64A. 

Road over the pages 48 to 51 and chock each problem with the 
machine to make suro you understand. If you do not or cannot 
reason why, then make a note and ask about it. Concentrate 
on this—just don’t breeze over it. A lot of research and 
work was put into this for your benefit, so appreciate it. 

Read over and check every Service Letter you have. Make 
notes on any you have questions on. These are for your 
use and designed to assist you. 

Parts ideniifloot?on Problems Issued 

Service '?:*< Kl.ori ' 5 Is .mod 
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FOUR POINT CONTACT (Gate Centralizer) 

Two Style of Add and Subtract Gate Centralizer 
Fig. 1 is obsolete Style, but still found on 
machines. 

Fig. 2 is later and present Style, 

Fig. 1 


Adjust Arms (A) to contact Lip (B) and Stud (C) 
(Upper Arm contacts Lip and Stud at .same time 
Lower Arm Contacts Lip and Stud.) 



(Stud is same diameter as width of Lip) 

Fig. 2 


Lower 

Screw 

Stud 


Am (A) contacts Lip (B) and Stud (C), Adjust 

(F.) to contact Arm (D) at Top and lower end contact 

(r \ 


V'-' / Q 



(3 rio is larger than width of Lip (B) 

Shop.1 •] • ou r/.uv at.. Add'-Sub. Gate, be sure you obtain proper 

sire / v/ proper Type Centralizer. 











TWO POINT SHIFT GEAR TIMING 


Fig. 1 



#2 Actuator 


# 1 Actuator 
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Install Shift Gear Bearing Plate and check timing as follows: 

Depress Right and Left Shift Koys to position Shift 
Drive Clutch, then observing that a valley of the 
Carriage Shift Goar teeth is in line with center of 
roller of the top Shift Gear Centralizer, rotate 
Carriage Shift Gear manually in reverse direction of 
rotation to bring lugs together. The Gear should 
back up more than one tooth but not more than two. 
(approximately 1-3/4 teeth) (Fig. 2) 



1-3/4 1-3/4 


1-3/4 


1-3/4 


I £—7 


i -__!_ 

E'I'll Ml i f M il 


d 


Top View 


Fig. 2 




s * 



The timing is the same for all models except as 
uoted in Friden Service Letter #43 in which the 
timing of the Right Shift Drive Gear ONLY is two 
full teeth-to the Left, or direction of rotation 
ma Model S, Series #100,900 to 104,999 only. 













































If.trouble occurs in Carriage Shift check for worn parts, 
Shift Clutches and Drive Gears. Look for binds in Shift 
Clutch Push Rods and Yokes. Worn Studs on Main Shift Goar 
will cause excessive end ulay in Carriage. Check for 
proper meshing of Clutches and Drive Gears. Worn Studs on 
the Main Shift Gear will cause the Carriage to bounce when 
centralizing causing errors in Division. 

To release a lock up on the Carriage Shift, release the 
Opersting Key that may be depressed and otherwise release 
parts that nay bo holding the Shift Clutch in gear with 
the Shift Drive Gear. Carriage will now be free but not 
centralized, being positioned between the Add and Subtract 
Gears. Rostore the Machine to Home Position and the 
Carriage can now bo centralized. (Do not try and turn the 
Drive Shaft by Hand Crank if the Add and Subtract Goars arc 
in Mesh with the Dial Gears and the Shift is engaged.) 

When replacing the Largo Carriage Shift Gear, make certain 
that it has no binds. Rotate it manually and slowly lot it 
centralize. It is sometimes necessary to make adjustment 
of the outboard bearing to free the Shift Gear. 
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Main Keyboard Adjustment - Gray Line Models 

1. Place Keyboard in Machine; leave screws on side frame 
loose till after Keyboard has been adjusted. 

2. Run Long Adjusting Screws into Carriage Support Bar 
till Rear of Keyboard is parallel with Front Bearing 
Plate and approximately .030 of Bearing Plate is show¬ 
ing above Keyboard rear plate. (This gives a starting 
point). 

3. Secure nuts on roar of Long Screws against Rear of 
Ko yboard. (This holds Keyboard steady.) 

4. Depress all "I's" in Keyboard; Rotate Crank slowly 
and observe the contact of the Selection Gears to the 
Actuator Teeth. 75 % to 85 % bite. 

5. Move Keyboard ud or down by long screws (Turning those 
from the front end, loosen the rear nuts if necessary 
slightly to allow Screws to turn, then secure nuts 
again) to obtain a 75 % to 8 5 % bite of Selection Ge ars 
to Actuator Teeth. 

Keep Keyboard Leval. If one side is low or high, adjust 
that side accordingly. If entire Keyboard needs to be 
moved and is level, turn each rod the same amount. To 
observe correct bite of teeth, look straight down on the 
lower Selection Gear Tooth and on the upper Gears, 
Observe from left t o see how much the Actuator toeth 
are me shing with the Selection Goars. 

6. Afto r adjusting, check other roxvs of keys then secure ' 
screws in side frames. 


1 % to 85^ 
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CLUTCH RELEASE SLIDE ADJUSTMENT - Pull Type Division Only 

Adjust by moving Screw Stud (A) against Division Pitman 
(B; and moving Clutch 'Release Slide to roar to position 
Locking Prongs (C) for .015—.030 clearance to Half Round 
Stua(D; on Plus and Minus Keys. 




FULL CYCLE LOCK D AFLS ADJUSTMENT 


Pawls (A) to drop into notch on Directional Contol 
Slide (B) just before Plus and Minus Keys latch on 
Key Latch (C). Fig. L 



(Fcuhd ®n Contact Blade 

N*t Micr*-Switch) 


Same action on 
Minus Key 


Fig. 1 
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FULL CYCLE PAWLS (Continued) 

If dropping in late, shorten Pawl. Engage Pawl OI LY 
in note h. DO NOT have Keys depressed, and tap on end 
of Directional Control Slide. Fig. 2. 



Fig. 2 


If dropping in early, lenghen Pawl. Keys and Slide 
in normal position. Tap on ton of Pawls’. Fig. 3» 


If 


ir 


PUNCH 


PLUS 





(Continued on Next Page) 


Fig. 3 




















( 82 ) 


FULL CYCLE PAMS (Continued) 

As a check, wieh Pawls engaged only in notch, the 
Full Cycle Lock Pin should clear Full Cycle Disc. 
(Fig. 4) 



Fig. 4 


SWITCH BLADE ADJUSTMENT 

Adjust Switch Blades so on a slow depression of Plus 
Key the Motor will start safely ahead of the Clutch 
releasing. 


(a) To close up and add tension to Roar Blade, form 
Blade as shown in Fig. 1. Do not form in center 
of Blade or tension will be destroyed. 



Front 


(Continued on Next Page) 
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- t 


SWITCH BLADES (Continued) 

(b) To open up if too close, form Rear Blade at bottom 
at sharp anglo to Contact Point as shown in Pig, 2, 



(NOTE: Boforc installing new Blades, it is necessary 
to form Blade3 toward front of machine for tension, 
Uso spare Contact Block or pliers.) 

\ 





Fig. 3 
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SHIFT INTERLOCK LEVER (WALKING BEAM INTERLOCK) 

Depress and H OLD down Right Shift Key, Walking Beam (A) 
to contact Right and Loft Shift Forks without pressure 
and without clearance at (B), Adjust at (C), 


B 



A 


LEFT SHIFT AND RETURN CLEAR ENGAGING LEVERS 


(a) 


Loft Shift Engaging Lever 

Return Clear Key Latched down• Adjust Loft Shift 
Engaging Lever (A) at eccentric (B) to position 
Left Shift Fork (C) against YJalking Beam (D) Fig, 1, 
But NOT to have Push Rod (E) extend through Loft 
Shift Fork (C) as in Fig, 2, Peg o 87, 



Fig, 1 
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Left Shift Engaging Levon Adjustment (Continued) 



Fig. 2 

(b) Return Clear Engaging Levor: 

Adjust Eccontric (A) on Return Clear Engaging 
Lever (B) in normal position for .005—.010 
between Push Rod (C) and Lever (B). 

To Checks Push the Left Shift Engaging Lovor 
and Return Clear Engaging Lever to the roar and 
uoward over the Push Rod and Stud. Slvo 1 y lot 
both Levers restore onto its stud slightly 
before Return Clear Lovor Drops onto Push Rod* 
Adjust Eccontric (A) on Return Clear ^cvcr if 
necessary. 
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TO TIME* 


Install Assembly. I'T o t i c o tho Punch Mark on Goar of #6 
Actuator is in lino with a Tooth and this Tooth is in lino 
wi th tho Cent or of Hole for Screw of Shift Shaft Bracket in 
Front Bearing Plate,, Fig, 1. Rcvolvo Dritfo Shaft till the 
Punch Mark is Two Tocth (Two valloys’or three tooth points) 
from reaching H omo Position, Fig, 2, 

Placo Point of Shift Pawl (A) as far recodod in raco way 
and in Center of Shaft (Fig, 3.) Moah Goar of Shaft with 
Actuator Gear and Socurc Bracket, Turn Drive to Homo 
position. Shift Pawl when in proper time is shown in 
Fig. 4. 

Whon properly timed the Shift Pawl will bo positioned Two 
Tocth to left of Shaft. 



Fig. 3 


Fig, U 
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MULTIPLIER CORRECTION: LEFT SHIFT DISABLING ADJUSTMENT 

To reduce the possibility of the Multiplier Key latching 
and machine cycling upon the simultaneous depression of 
the multiplier Key and Multiplier Correction Key* 

Adjustment for machines with Walking Beam type Interlock 
(A) and without Key Release Lever (B), 

0 

Depress Multiplier Correction Key, Form Stud (C) for ,005 
clearance of Lever (D) to Stud (E) f 



FEED PAWL AND DISABLING- LEVER ADJUSTMENT 


Holding Pawl (A) parallel with Side frame* Set Left Side 
of Feed Pawl (B) in line with Left Side of Latching face 
of Holding Pawl (A) (Fig* 1). Align all Segments straight 
and equally spaced at top. 

Make one Selection in Unit. Depress Disabling Lever (C) 
manually; Depress Zero Key, Unit will escape and Segment 
(D) will move against Lever (C) (Fig. 2). Adjust Lever 
(C) right or Left to position left side of Segment (E) 
to left side of Pawl (B) (Fig,. 5). 



Depress Multiplier Key and Segment (E) should Feed out. 
Make this check in all positions. Adjust accordingly. 


Fig. 1 


Fig. 2 


Fig, 3 
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CLUTCH 


3IMG ON MULTIPLIER KEY 


To ko^p Key fron Latching and Machine Cycling on Slow 
depression of K.«y: 

Depress Multiplier Key (A) slowly; Main Clutch to 
release just before Key Latch (B) latches on Key 
Latch Point (C). Adjust at Lever (D) by forming or 
if an Eccentric, adjust Eccentric. 



CLUTCH RELEASING ON ACCTTULATIVE AND NEGATIVE KEYS 


To keep Keys from Latching and Machine cycling on Slow 
depressing of Keys:-: 

Depress Accumulative ard Negative Mult. Keys (A) slowly; 
Main Clutch should release just before Key Latch (B) 
latches on Key latch Point (C), Adjust by forming Lever 
(D), to move Roller ( F.) away from Lever (F). 
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LEFT MilFT ENGAGING LAVERS R'STORE ADJUSTMENT 

To keep Accumulative and Negative Keys from latching and 
Machine cycling on a partial release of Keys and re¬ 
depression. 

(a) Accumulative and Negative Keys 

Unit in First (Home) position. Depress Accumulative 
and Negative Mult. Keys; hold down, then slowly re¬ 
lease. Square Stud (A) should remain on Top of 
Relatch Lever (B) till Keys are 1/32" or less of 
top travel. Before Square Stud (A) drops off, the 
Left Shift Engaging Lever (C) should be restored on 
Stud (D). Adjust lower Arm (E) of Interlock (F) 
for action of Square Stud (A). It may be necessary 
to twist Arm of Stud (D) to the rear lightly if 
adjustment of Arm (E) does not work. Stud |A) must 
be off Relatch Lever (B) before Key reaches Home 
Position. 



(b) Multiplier Key 

Depress Multiplier Ksy and hold down; slowly re¬ 
lease the Key. Square Stud (A) should remain on 
top of Relatch Lever (B) till Key is 1/32” from 
top travel. Before Square Stud (A) drops off, 

Left Shift Engaging Lever (C) should restore on 
Stud (D). Adjust lower Arm (E) of Interlock (F) 
for action of Square Stud (A). 

Check thrust of Left Shift Push Rod per adjust¬ 
ment, Page #84-85. If Rod extends through Fork, 
adjust eccentric per 84 before adjusting Arm (E). 


(Continued on Next Page) 
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•The adjustments listed ft bo 79 are to eliminate the possi¬ 
bility of the Itai7.it*plior Keys, oa machines without the 
Hay Ite.les.se j.e?er ? from .latching and the machine cycling* 


> 4 t •.;< c|< ^ ^ ^ cfc 


>jc* *: •/' 


•*: **; jk 
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INTERLOCK LEVERS 


Roller (A) against Negative and Accumulative Multiplier 

Bars (B) and Lever (C) against Multiplier Corrective 

Lever emd Lip (D) of Multiplier Key against Lever (E), 
the Multiplier Key Interlock (F) to straddle Square 

Stud (G) when depressed. Form Lovers if Necessary. 



MULTIPLIER SETTING RESTORE LEVER 

Machine in Multiplication operation with High Point of 
Roller (A) on Lever (B); latching Point (C) should over- 
latch (D) with .002—.003. Adjust by forming Lever (B). 

With Lever (B) latched on Latch (D) the Restore Lever (E) 
will be snug but not binding against Setting Levers Form 

Lips 'VK, 










1 
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R:. PLACING CARRIAGE SHIFT SHAFT ASSEMBLY - ST 

Install carriage Shift and associated parts. 

Whenever a Carriage Shift Shaft Assembly is damaged 
and has to be replaced all new parts are used. 

The following is the method of setting a Carriage 
Shift Shaft properly in sequence* 

1. POWER SET LATCH RELEASE LEVER _( 3-Point Jack) 

With Roller (A) of Power Set Cam (B) on high Point of 
Relatch lover (C). Adjust Eccentric (D) for .005—.010 
ovorlatch of Lovor (E) to Latch (F). 



2. Position Shift Shaft to the Right as far as possible. 
Position "3-Point Jack" for Delatch Lever (A) to be 
in line with Lever (B). Snug un Screw (C) slightly. 















(Shift Shaft Continued) 

3* CARR IAGE SI'IFT THROWOUT 
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4. SHIFT C LU TCH O PERATING LEVER 

Trip off Latch (A) manually, allow "3-Point Jack" to 
trip SLOWLY. Position Clutch Onerating Lever (B) 
straight and against Drum at (C). (Hold Shift Shaft 
to right at same time.) Raise Clutch Operating Lever (B) 
so underside of Shift Tooth (D) is flush with underside • 
of Shift Rack (E). Secure Screw (F), 


Rolatch "3-Point Jack". Depress Mult. Corr. Key and pres? 
clown on Shift Rack (fi) while rotating Drive Shaft to 
check Shift Tooth missing Shift Rack. ') 

(Use Drill #52--Reamer #6/0--#7033 Taper Pin) 

y. 


f (c) 



.A 



FLUSH- -hr 


B 


CLEAR ANGFf 5 ~ 
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5. SHIFT DISABLING BRACKET 


One escapement of Unit from Home Position, Arm (A) 
to clear Stud (E) .003—.005. Adjust Bracket (C) 
at Screws (D). More than one escapement, Arm (A) 
to position on Stud (B). 



CAUTION: Hover change Adjustme nt #1 unless absolutely 
necessary, or that you give the other Adjust¬ 
ments a good check. #1 adjustment controls 
the position of the Shaft to which the others 
are made . 
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TRACING OPERATIONS 
(FOUR-POINT SHIFT) 

1. (a) How are heavy Centralizers #75030 and #75035 operated? 

Page 25, (FT) 

(b) What are their- functions? 

2. How is #75030 latched w hen machine is shifting? Page 25,(FT) 

3. (a) What is the function of #75040 and #75045? Page 25,(FT) 

(b) How are the y operated? 


4. How is #75032 delatched when Shift Gear centralizers? Pg.25,(FT) 

5* How is Cross or Dividend Tabulator Key released when Car riage 
reaches last position to Right? PG. 29, 25, 5, (FT) 


6 # What is the purpose of #75085 and #75090? PG. 23 (FT) 


7* What is the purpose of #75140 and how does it operate? 
Page 25, (FT) 


8. What is the purpose of #75173 and #75172? Pg. 7, (FT) 
P.ignt Sketch) ’ 


(Upper 


9,. 


j.5 




Tvarir 


5-03 o ' 
>7 r ^ if.. 


Pc- 
* 6 < 


8, (FT) (Top, Roar of Frame) 
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FOUR-”PINT SHIFT 


The Four-Point Shift mechanism is found on the Grey 
aro ’’D’ 1 machines and on the early STW's. It is a 
to allow for a smooth action of the Carriage as it 
across the machine. 


rodel "C" 
mechanism 
shifts 


Tracing Operations (Issued) 

After the Tracing Operations, disassemble and check parts and 

reassemble. 

Timing: Place the two idler Gears in position, place 

Shift Goar in n^ace with two centralizing Detents 
Horizontal, install Shift Gear Bearing elate up¬ 
side down to hold Shift Goar in dace (or use a 
short shaft of suitable diameter). I ext install 
Shift Drive G ears, Right and Loft, timing tnom one 
full tooth in direction of Rotation (Same timing as 
Two-Point Shift.) Now install Lower Bearing Plato, 
Centralizers, scissors, etc., and carefully swing 
Upper Bearing Plate around and into position, secure 
and check the timing of the Gears. 

To Choc k Timing: Test the same as you do on the Two-Point 

Shift, by engaging the Shifts and. backing 
the Large Shift Gear in the opposite direction 
it rotates, (In dace of the Shift Gear 
bac.king up 1-3/4 teeth as in tho Two-Point 
it w ill back up 3/4's of a tooth.) 

(Note: The later Right and Left Shift Gears have a 

Punch Mark for timing and the Bearing Plate 
has a Pune h Mark for lining the two.) 

ADJUSTMENTS 

1, FOUR-POINT SHIFT CENTRALIZER WIT 

Whe n Shift Gear (A) is on High Point as shown, Central¬ 
izer (B) to overlatch on Lat<$h (C), .001—,002, 
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2. SHIFT CENTRALIZER CONTROL LEVER 

On a slow release by hand, Lever (4) should release 
Latch (B) when Lever (A) is approximately .010 from 
bottom of Notch in Cam (C). Form arm of Latch (B), 



3. SHIFT LOCKS (Scissors) 

Upper ends of Shift Locks (A) should clear Studs (B) 
on Shift Gear .005—*010 in Right and Left Shift. 
Adjust by forming Lip (C) on Actuating Lever (D). 
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4* TABULATOR KEY RELEASE LEVER 


With no Tab. Stop depressed, Dividend Tab Key should 
reloaso on first override action when Carriage reaches 
Last position. If key fails to release, adjust Lever 
(A) upward. 

On “D" Models (Cross Tabulation), Lever (A) is adjusted 
so the Keyboard w ill not clear when the Add Key is down 
and the Carriago roaches Last Position. Form Lever (A) 
down to delay the releasing of the Cross Tab. Key till 
the Keyboard Clear Link has moved under the Clear Gate 
in its rearward motion. 



5. LATCH RELEASE BAILS 

1. Shift Gear half turned. Upper end of Lover (A) 
to be centered to Flat edge of Latch (E) or near 
beginning of knife edge of Latch. 

Adjust by forming Lever (C) at (D). Fig. 1. 

2. Machine in normal position. Lover (A) to clear 
knife edge of Latch (B) .025. Push Lever (A) for¬ 
ward to check. Adjust by having Lever (C) against 
Lever (D) and move Lever (A) to position clearance, 
then position Lever (E) against (F) to ror.ovo end 
play of assembly, but to have it free, (Fig. 2) 

3. Parts in normal position, form Bail (A) to have 
.010—.025 clearance to Roller (B) and arm (C). 

Take care not to disturb other adjustments. (Fig. 3) 


B 


K 

j 



;6io 

.025 


Fig.. 1 


Fig.. 2 


Fig. 3 
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MICRO-SWITCH AID FULL CY C LE CONTRO L 


Using the "C" Model Machine, check ovor the difference in 
design of parts for Clutch Releasing and Motor Starting, cct., 
compared to the Contact Blade typo machine. 

The Motor for the Micro-Switch machine has shorter wires than 
tho Motor for the Contact Blade machine. Remember this should 
you order Motors for replacement. Tho Long Wired Motor could 
bo used in a Micro-Switch Machine, but tho Short Wired Motor 
c ould not be used in a Contact Blado Machine. 

Tho Main Clutch assemblies for tho Micro-Switch and Contact 
Blade mac hires are not interchangeable/ The Micro—Switch 
Clutch, number is #50115 and the Contact Blade Clutch is 
#50025. 

You will observe there are no full Cycle Lock Pawls on tho 
Micro-Switc h Models, and the Plus and Minus Key Latch has been 
removed. 


Check the mac hino and determine what takes the dace of 
tho Full Cycle Lock Pawls and the Key Latch. 

You will also ohserve that once the Division Keys have boon 
depressed, they canrot be redepressod while the machine is 
dividing. 


Observe why this happens and the reason the Division Keys 
cannot bo redepressed. 


A.DJUSTJOTTS 

CLUTCH RELEASE LATCH-FRONT SECTION 


Carriage in First position, Depress and hold Return Clear 
Key, then slowly release the Key. Lever (A) to restore 
on Stud (B) freely. Adjust Lever (A) front or rear by 
Screw (C). A c 



CLU TCH I^LE IASl^rq 

On Multiplier, Return Clear, Dividend Tab, Keys. Lever (A) 
adjusted to release Clutch safely before Keys Latch without 
a chattering at the Clutch Assembly, // 























FRIDEN TOOL LIST 


SS 2 - 10 M H.J.J. Screw Driver 
9 - 8 W H.J.J, Sorer; Driver 

10 - Spec. Set Screw Wrench for 2181 screw 

11 - No. 52 Extension Drill 

12 - No. 6/0 Extension Reames 
.13 * No. 48 Extension Drill 
14 - No. 5/0 Extension Reames 

16 - T forming tool - short 

17 - T forming tool - medimum 

18 - T forming tool - long 

2 -19 - Forming tool used on 645SO 
22 - 4** spintite socket wrench 
2 -23 - 8” Long starrett punch 

27 - Flat ball pusher 

28 - Straight ball pushor v (.093) 

29 - Straight ball pusher (.125) 

43 - Mechanics hand crank 

48 - Forming tool for 41135 boil 
2 "49 - Jeweler’s tweezers 

50 - Phillips screw driver, size #1 

51 - Spec. Set screw wrench, 2194 screw 
2 "54 - x open end wrench 

55 - Spec wrench for 30171 

56 - Forming tool for 91602 boil 

57 - Trial key for full Capacity cary over 

59 - 5/64 n Allen set screw wrench for 2184 set 

screws 

60 - Selection lever adjusting tool 

61 - Forming tool for Counter Jacking finger 

62 - l/l6 n Allen set screw wrench for 2194 screw 

63 - ,050 Allen set screw wrench for 2181 screw 


il.25 


1.25 


.75 


,60 


3.00 


.60 


3.00 


1.00 


1.30 


1,40 


3.00 

(6.00) 

.50 


.50 

( 1 , 00 ) 

.75 


.75 


.75 


1.00 


1.50 


.50 

( 1 . 00 ) 

.45 


.75 


.35 

( .70) 

.35 


1.50 


.40 


.15 


2.00 


3.00 


.15 


,15 




PAftT NO. 

* ' V 

PART NAME 

loqi 

Spring 

1006 

T f 

ioio 

11 

w 

11 

1012 

! T 

1013 

T t 

1014 

I 1 

$15 

T f 

1016 

» T 

ioi7 

r t 

1018 

11 

1023 

1 T 

1024 

t T 

1025 

t T 

1034 

f 1 

1039 

T T 

1040 

t ! 

1048 

T 1 

1058 

t t 

1072' 

t t 

1092 

t T 

1094 

t t 

1100 

t t 


FRIDEN PARTS PRICE LIST 


AMT. 


24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

48 

24 

24 

24 


UNIT PRICE 

EXT. 

.05 

1.20 

.07 

1.68 

.06 

1.44 

.06 

1.44 

.06 

1.44 

.03 

.72 

.05 

1.20 

.05 

1.20 

.03 

.72 

.09 

2.16 

.03 

.72 

.05 

1.20 

.05 

1.20 

.11 

2.64 

.05 

1.20 

.05 

1.20 

.06 

1.44 

.05 

1.20 

.06 

1.44 

.07 

3.36 

.06 

1.44 

.07 

1.68 

.09 

2.16 




FRIDEN PARTS P RICE LIST 


PART NO, 

P ART W'E 

AMT. 

UNIT PRICE 

EXT, 

1101 

Spring 

24 

.07 

1.68 

1121 

Spring 

24 

.03 

.72 

2013 

2 - 56 - Special Flat Head 

* * 

• 

a 


Sc row 

6 doz. 

.06 doz. 

.36 

2020 

4- -46 x 3/16 Fillister 

Head 3. new 

6 doz. 

.06 doz. 

.36 

2059 

6-32 x 9/32 Special Screw 

24 

.02 

.48 

2085 

10-> 3 2 x 1/8 Headless Set 

Screw 

24 

.03 

.72 

2106 

Special Screw 

24 

.02 

.48 

2108 

Special Screw 

48 

.02 

.96 

|114 

4* 40 x o.i .30 Fillister Head 

Scra> 

48 

.02 

,.96 

2181 

4- 40 - 1/8 Set Screw 

24 

,06 

1,44 

2194 

6 4 O x _./8 Se i Sc rev/ 

24 

.06 

1.44 

2202 

•j >4/* 

6" ■’4'-’ x. ./8 Fillister Head 
Sr. rev. 

12 

.14 

1.68 

2219 

Special Srrew 

24 

.02 

48 

2222 

Special Se:-:*oW 

24 

.05 

1.20 

2224 

Special S':::sw 

24 

.06 

1.44 

2242 

4*-3’9 x i /4 Oval Head 
p Li 11J ;:.-i 

6 doz. 

.12 doz. 

.72 

2248 

Speciel irrfiv 

24 

.05 

1.20 

3026 

10 ; ipr-cial Hex Nut 

24 

.05 

1.20 

4000 

Srao • *:*r .-.093 

D;.a i/tc. 3;u3 

12 doz. 

.06 

.72 

4001 

Snap *l>.t,h.=n for 025 
Dif-.iV-'t::.’ S .ai 

12 doz. 

.06 

.72 

4003 

I,oc:< *\v.i.ev 

12 doz. 

.06 

. .72 

4004 

*4 !Luc.x ’'v;..Ler 

6 doz. 

.06 

,36 

4005 

- v-! o lvl Look dasher 

12 doz. 

.06 

.72 

4006 

«d neck 

12 doz. 

,06 

.72 

400? 

Speoisl I 00 k W&sher 

12 

,06 

.72 

4008 

48 l OC k •* -r-hr* 

12 

.06 

.72 

4009 

i.'-ci. Eiavhsr 

12 doz. 

.06 

.72 

4013 

V/ivn.r 

6 doz. 

.06 

.36 

4019 

S. se Vy'-irher far 043 

Rif a.-'Aer S v -.;.d 

12 doz. 

.06 

.72 

+033 

W«.fhei 

24 

.02 

.48 

4060 

S"7l/4; Clin 

12 doz. 

.06 

.72 

4061 

3pi i .\g 0 Li .> 

12 doz. 

.06 

.72 

4062 

Spri re slip 

12 doz. 

.06 

.72 

4129 

Snap v k.?ter 

12 doz. 

,06 

.72 

4131 

Safi n V-O.Osr 

12 doz. 

♦06 

.72 

4194 

Sussex 

12 

.05 

.60 

4204 

W 

12 

.06 

.72 

7030 

5 '0 ;t. 5/8 Taper Pin 

100 

.02 

.2.00 

7031 

5/0 l/k Tap « Pin 

100 

.02 

2.00 

7033 

6/0 l/? TV. per ?.* n 

100 

.02 

. 2.00 

10008 " 

Resist.;./ far love nor- 
Hi TC-lt 

12 

.88 

10.56 

10038 

Rotor Governor - A.C. 

- DcCo 

2 ' 

4.12 

10.56 

10050 

Lead Wire Assem, Bly 

24 

.20 

4.80 



FRIDEN PARTS PRICE LIST (Continued) 


PART NO. 

PART NAME 

AMT, ■ 

UNIT PRICE 

EXT. 

10060 

Capacitor 

12 

1.40 

16,80 

10123 

Special Nut 

24 

.06 

1.44 

10371 

Motor Brush 

12 

.24 

2.88 

10379 

Governor Brush 

12 

♦ 24 

2,88 

11344 

Front Top Cover Bracket 




v -v 

Rear 

12 

.60 

7,20 

20095 

Counter Oscillator Arm 



-u • 

Assembly 

6 

1.10 

6.60 

21024 

Micro-Switch 

3 

2.00 

6.00 

24520 

Return Clear Key Delatching 
Lever Assembly 

24 

.18 

4.32 

30043 

Brace for Rear Bearing Plate 

12 

,14 

1.68 

30063 

Carriage Retainer - Rear 

24 

.09 

2.16 

3QI10 

Spring Transfer Lever 




•. ' V, v 

Assembly - Right 

12 

.82 

9.84 

30120 

Spring Transfer Lever 





Assembly «• Left 

12 

.66 

7.92 

30166 

Bearing for Adjusting 




^ >* • 

Actuators 

12 

.24 

2.88 

30167 

Plate ior Adjustable 

Actuator Bearing 

12 

.18 

2.16 

30171 

Bearing for Adjusting 

Actuator 0 

12 

.12 

1.44 

30172 

Plate for Adjustable 

A c tua t • ;r H ea; i ng 

12 

.18 

2.16 

30173 

Detent fox Ac. tua tor 

Bearing 

12 

.06 

.72 

31002 

Shaft fen Selection Levers 

12 

.06 

.72 

31570 

Carriage Support Bar A S sem. 

6 

2.72 

16.32 

31575 

Tabulate,:' Actuator Lever 





Assem, 

12 

.42 

5.04 

34061 

Retainer far Add -Subtract 


. 


- 

C-eare Detent Springs 

12 

.20 

2.40 

34064 

Carriage Retainer - Left 

Rear 

24 

.09 

2.16 

41155 

Counter Block Out Disabling 


( 

• 


Arm Assen 

12 

.22 

2.64 

41160 

Counts*' Bicokout Bellcrank 
& Li nl: As seas 

12 

.24 

2.88 

41178 

Di’H sicn Throwout Bail 

12 

.16 

1.92 

41179 

Division in now out Acuator 

12 

.14 

1.68 

$-550 

Counter Carrier Assembly 


• 



8 Be hk 

4 

5.20 

20.80 

41555 

Counter Carrier Sub Assembly 

3 

1.32 

3.96 

41560 

Counter- Rocket Lever Assem, 

6 

.60 

3.60 

44530 

-^2 to ^11 Counter Transfer 
Lever Assem. 

48 

,22 

10.56 

50007 

5/32 Ball for Slip Clutch 

6 doz. 

.06 

.36 

50010 

Motor p inion & Shaft Assem, 

6 

.99 

6.16 

50020 

Main Drive Gear Assem, 

6 

1,60 

9.60 

50041 

Idler Gear Shaft 

12 

.16 

1.92 

50045 

Idler Gear Assem* 

12 

.55 

6.60 

50070 

Counter Oscillating Cam Assem, 

. 6 

2.04 

12.24 

50072 

Thrust Bracket for Main Drive 
Shaft 

12 

.11 

1.32 


FRIDEN PARTS PRIOR LIST (Continued) 


PART NO. 

PART NAI’E 

AMT, 

UNIT PRICE 

EXT. 

50590 

Add-Subtract Rear Shaft 
Assem, Short 

12 

.52 

6.24 

50593 

Add-Subtract Gear 

24 

*48 

11.52 

50595 

Add-Subtract Gear 

** 


6,48 


Shaft Assem. Long 

12 

.54 

50610 

Transfer Gear Assem. - Long 

12 

.22 

2.64 

50615 

Transfer Gear Assem. - Short 

12 

.22 

2.64 

50625 

Centralizer Assem, - Add- 
Sub tract Gate 

3 

1.00 

3.00 

50632 

Pin for Cycle Lock 

6 

.40 

2,40 

50665 

^12 Add-Subtract Gear & Shaft 

Assem. 6 

1.40 

8.40 

51055 

Main Drive Shaft Assem, 

2 

10.00 

20,00 

54565 

Division Drive Gear Assem* 

6 

1,28 

7*68 

6|575 

i' \ 

Tabulator Shift Actuating 
Lever Assem. 

12 

.60 

7.20 

64610 

Plus & Minus Gate 

Delatching Lever Assem. 

12 

*44 

5.28 

64665 

Plus & Minus Gate Relatching 
Lever Link Assem* 

12 

.18 

2.16 

75139 

Auto Clear Positioner Last 
Order 

12 

*05 

,60 

80 505 

Selecting Gear Shaft Assem. 

- Long 

12 

,36 

4.32 

80510 

Selecting Gear Shaft Assem. 

- Short 

12 

.36 

4.32 

90006 

Division Stop On Carriage 

12 

,07 

,84 

90043 

1/8 Ball for Counter Detent 

6 doz. 

,06 

.36 

90050 

Zero Stop Slide - Accumulator 

.9 

. 

8 Bank 

6 

.77 

4.62 

90055 

Zero Stop Slide Assem, — 
Counter — 8 & 10 Bank 

6 

.27 

1.62 

90553 

Zero Stop Level- 

12 

.10 

1.20 

91095 

Transfer Lever Assem. 

24 

.18 

4,32 

91450 

ft 

Counter Dial Shaft 


i 

# 

^ . 

Assem 0 - Odd 

12 

1.40 

16.80 

91460 

/a 

Counter Dial Shaft Assem* 

- Even 

12 

1*40 

16,80 

91550 

Accumulator Dial Shaft 

Assem,, - Odd 

12 

1.40 

16,80 

91553 

Twirler Knob 

24 

.11 

2.64 

91560 

Accumulator Dial Shaft 

Assent - Even 

12 

1.40 

16.80 

91561 

Accumulator Dial 

24 

.20 

4*80 



